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SMEs play an important role in employment generation, economic growth, exporting, 
value chain participation, and reducing poverty and achieving social objectives in 
Vietnam. According to the General Statistics Office, by 2015, 442,485 formal 
companies were in operation of which over 97.96% were SMEs. A recent report by 
Vietnam‘s Ministry of Planning and Investment showed that SMEs contribute 40% of 
the country‘s GDP, 51% of employment, 25% of exports and nearly 30% of the 
government‘s budgetary revenue (MPI 2015). Despite this, the productivity gap 
between small and large firms has tended to be more noticeable in Vietnam, and is, 
partly, a reflection of the sectors in which SMEs tend to operate: low value-added, 
labour intensive, and low productivity sectors. 
 
This issue is applicable to not only for Vietnam, but it also applies to other less 
developed countries in ASEAN, such as Cambodia, Laos, and Myanmar. In the context 
of economic integration, this issue is of critical significance for these countries where 
the ASEAN Economic Community (AEC) envisions the formation of a single market 
and production base. There is a significant development gap between Cambodia, Laos, 
Myanmar and Vietnam (CLMV) and the rest of ASEAN. Thus, SMEs in CLMV are 
faced with more challenges due to their obstacles in term of finance, skilled labour, 
technology, market information, networks, and experience of domestic and international 
markets, as well as other weaknesses related to their small scale. There is a need to 
better understand the factors which contribute to the productivity and competitiveness 
of SMEs in the CLMV countries, in order to achieve the opportunities and overcome the 
challenges of economic integration as well as achieving AEC objectives. In addition, 
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the development of SMEs in these countries is considered as a major contributor to 
reducing the development gap between CLMV and ASEAN-6. 
 
The analysis of the case study of Vietnam, with considerable successes in the process of 
economic transition, economic integration and development of the private sector, could 
be useful as a template for the CLM countries. Vietnam is further down the 
development track than the other three. But, most importantly, Vietnam has excellent 
data with which to investigate the issue of SME efficiency, productivity and 
contributory factors which the other countries do not have. In particular, this research 
examines the productivity growth rate, and analyses the sources of productivity growth, 
of the Vietnamese private manufacturing SMEs. By using a uniquely rich panel data set 
based on a large number of repeated samples from the 2005 survey to the 2013 survey 
from Vietnam, this research will identify the key determinants of productivity growth of 
private manufacturing SMEs. This data collection was developed with support from the 
Central Institute for Economic Management (CIEM) in the Ministry of Planning and 
Investment, the Department of Economics at the University of Copenhagen, the Royal 
Embassy of Denmark in Vietnam, and the Institute of Labour Science and Social 
Affairs (ILSSA) in the Ministry of Labour, Invalids and Social Affairs (MOLISA). The 
surveys consisted of face to face interviews with around 2,500 manufacturing 
enterprises each year. 
 
In this study, the efficiency scores and the Malmquist productivity index (MPI) are 
based on distance functions calculated using Data Envelopment Analysis (DEA). The 
bootstrap method also is applied to address the statistical problems associated with DEA 
and estimate the confidence intervals of deterministic parameters along with the DEA 
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scores. Under this approach, the mean efficiency score over the period 2005-2013 was 
0.49. This means that the mean potential for increasing output among SMEs is about 51 
percent. The result also shows regress in the productivity of Vietnamese manufacturing 
SMEs over the period 2005-2013. The decrease in productivity of SMEs in the 
manufacturing industry is a considerable 3 percent every two years (equivalent to 1.73 
percent annually) over the whole period 2005-2013. The decrease in productivity in this 
period was mainly led by a decline of technology by 15 percent, while efficiency 
increased by 14 percent. In addition, recent approaches, specifically the MetaFrontier 
DEA and the MetaFrontier Malmquist framework, are used to measure and analyse the 
efficiency level and productivity growth of SMEs in the manufacturing sector in 
different sub-sectors and groups of firms based on size, which have different technology 
levels and different production abilities. The result shows that while most sub-sectors 
experienced a regress in their productivity over the period 2005-2013 of between 1 
percent and 10 percent every two years, the Basic metals (ISIC-27), Tanning and 
dressing leather (ISIC-19), and Publishing (ISIC-22) sub-sectors increased their 
productivity by 1 percent every two years.  
 
The study further examines the factors influencing productivity growth and its 
compositions. Findings from this study indicate that, in the aggregate manufacturing 
sector, SMEs which export and innovate and are located in industry zones have higher 
rates of productivity growth than those without these characteristics. Exporting and 
innovation, in particular, have a positive impact on the technology change components. 
Financial support from the government and state banks was expected to have a 
significant and positive influence on productivity growth. However, the empirical 
results indicate that this factor does not impact on productivity growth and its 
xi 
 
components for aggregate manufacturing SMEs in the sample. In addition, firm age and 
an entrepreneur‘s gender also have a significant impact on productivity growth.  
 
Finally, this thesis also discusses policy recommendations based on the empirical 
evidence. It suggests that manufacturing SMEs need to improve their productivity and 
efficiency in order to become more competitive in the rapidly changing and increasingly 
integrated economy in ASEAN by undertaking a number of measures, which include 
becoming formal enterprises, improving their technology and human capital and 
investing in other innovation activities, joining clusters by sub-contracting, and find 
different sources of finance and funding resources. The government should speed up the 
process of implementing commitments to economic integration in order to: promote the 
process of policy reform for the development of SMEs; achieve a competitive and fair 
market for private firms, state firms, and foreign firms; expand export markets, and 
accessibility to high skilled labour new technology, and entrepreneurs and 
entrepreneurship training; and take advantage of other supports from developed 
countries or international organisations for the development of private SMEs. In 
addition, government policies for manufacturing SMEs should be better focused and 
designed for specific sub-sectors, and different groups of firms. 
 
Keywords: Total factors productivity; Data Envelopment Analysis; Meta-frontier 
analysis; Malmquist productivity; Manufacturing Small and Medium sized Enterprises 
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Chapter 1: Introduction 
 
1.1 Background, motivation and objective 
There is general recognition of the important economic contribution of small and 
medium enterprises (SMEs) in both developed and developing economies and of 
understanding how this contribution can be further improved (Harvie & Lee 2002b; 
Harvie 2008; Harvie & Lee 2008; ERIA 2014). SMEs are a vital part of many 
developing economies in terms of their contribution to employment, output, exports, 
poverty alleviation, economic empowerment of minorities and a more equitable 
distribution of income and wealth (Harvie & Lee 2002b; Harvie 2008; Harvie & Lee 
2008). Despite this, larger firms tend to be more productive, and are more likely to 
export and pay higher wages (ITC 2015). This productivity gap between small and large 
firms has tended to be more noticeable in developing than developed economies, and is, 
partly, a reflection of the sectors in which SMEs tend to operate: low value-added, 
labour intensive and low productivity sectors. With lower productivity, SMEs also tend 
to pay lower wages and offer poorer working conditions. Analysing, understanding and 
addressing this productivity gap between SMEs and larger firms in developing countries 
is likely to generate a number of direct beneficial effects: 1) improved competitiveness 
of domestic SMEs; 2) expanded GDP growth; 3) expanded employment generation and 
opportunities; and 4) higher wages in low-wage segments of the economy, with positive 
and equitable distributional effects. The latter points to the inclusiveness of growth 
generated from a rise in SME productivity. Indeed, these effects are likely to spread 
beyond the direct income effect on poor households. For example, higher wages for 
female employees will have knock-on effects in the wider economy as women in 
developing countries have a higher propensity than men to invest in their families, and 
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in the community more generally, leading to a positive impact for the country as a 
whole (ITC 2015). Hence, improving SME productivity has the potential to make an 
important contribution to broad-based, inclusive and sustainable growth. 
 
The above issues are of critical significance for ASEAN countries, especially the group 
of less developed countries in ASEAN including Cambodia, Myanmar, Laos, and 
Vietnam (CLMV). The CLMV countries have participated in ASEAN since the late 
1990s. After two decades of integration and transition they have emerged as dynamic 
and open economies; however, their GDPs per capita are still noticeably low. There is 
still a significant gap in economic development between these countries and the rest of 
ASEAN. The development of SMEs in these countries is a significant factor in reducing 
the development gap between CLMV and the rest of ASEAN, making a significant 
contribution to the economic success of this community. Since the 1980s
1
, economic 
transition has opened up and encouraged the development of the private sector. Private 
SMEs represent more than 97.7 percent of total establishments in Cambodia, Laos, and 
Vietnam, and 87.4 percent in Myanmar
2
. They generate between 82.9 percent, 71.8 
percent, and 51.7 percent of total employment in Laos, Cambodia, and Vietnam, 
respectively
3
. The process of economic integration in ASEAN brings more 
opportunities for SMEs to join in a larger market, global value chains, high-skilled 
labour activity, and new technology adoption. However, SMEs also face challenges 
from increased competition, the ability to adapt to rapidly changing technology and 
market demand, and capacity constraints relating to knowledge, innovation, and 
creativity. SMEs in CLMV countries also face many obstacles including limited access 
                                                 
1
 Vietnam and Lao started their economic reform in 1986, Cambodia began its market-oriented reforms in 
1993, and Myanmar‘s economic reforms only began in 2011.  
2
 However, the definitions of SMEs are different across ASEAN countries as presented in Chapter 2. 
3
 The data on private enterprises is unavailable in Myanmar. There is limited data on SMEs in this 
country presented in Chapter 2. 
3 
 
to funds and financial facilities, inaccessibility to overseas markets, limited knowledge 
of production and technology, inaccessibility to information and inadequate 
infrastructure. In addition, labour productivity in these countries is among the lowest in 
ASEAN (Asian Productivity Organisation 2015). In addition, there is a larger number of 
SMEs which are informal enterprises, which find it difficult to access finance, grow, 
and become more competitive. SMEs in CLMV countries are, therefore, not in a 
competitive position to take full advantage of closer regional economic integration such 
as that arising from the establishment of the ASEAN Economic Community (AEC) in 
2015. Thus, there is broad appeal for research studies that focus on addressing SME 
productivity in these countries targeting improvement in their competitiveness, with the 
objective of achieving broad-based and inclusive growth. This is also a stated priority of 
the AEC:  
―A more structured and targeted MSME programme will be instituted to 
enhance MSME competitiveness, resilience and to enable greater 
benefits from ASEAN integration. Initiatives towards improved 
conducive policy environment for MSMEs and enhanced market-related 
measures are required to support these objectives, and to drive MSME 
productivity and innovation as well as inclusive and equitable 
development, and gender opportunities for micro enterprises and SMEs‖ 
(The ASEAN Secretariat 2013, p. 30). 
 
In the group of CLMV countries, Vietnam not only has available rich data regarding 
private SMEs, but also has had a number of successful policies for the development of 
private SMEs since Doi Moi in 1986. Vietnam can be a good case study for countries 
that were at a similar stage of development as these other CLM countries; they have a 
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similar background in having socialist planned economies with little role for market 
forces, they have all adopted a gradualist approach, and they mainly have informal 
enterprises. Vietnam is further down the development track than the other three CLMV 
countries. But most importantly, Vietnam has excellent data with which to investigate 
the issue of SME efficiency, productivity and contributory factors which the other 
countries do not have. The analysis of the case study of Vietnam, with considerable 
successes in the process of economic transition, economic integration and development 
of the private sector, could be useful as a template for the other CLMV countries. Since 
the introduction of economic reform, Doi Moi, in 1986, Vietnam has achieved 
impressive growth with remarkable social cohesion and equity, but maintaining this 
presents a major challenge to policymakers as the country undergoes further reform and 
structural transformation. In this context the role and participation of private sector 
SMEs will be critical, as indicated by the introduction in 2000 of the Enterprise Law 
aimed at encouraging the registration and establishment of new private sector SMEs in a 
wide array of economic activities. By 2016, a total of 4778 formal companies were in 
operation in Vietnam, of which over 97.6 percent were SMEs. A recent report by 
Vietnam‘s Ministry of Planning and Investment showed that SMEs contributed 40 
percent of the country‘s GDP, 51 percent of employment, 25 percent of exports and 
nearly 30 percent of the government‘s budgetary revenue (MPI 2015).  
 
Research on the performance of private SMEs based on Vietnamese private SMEs data 
has generated considerable interest in the literature (see Harvie 2001; 2004; 2008; Le & 
Harvie 2010; Hall et al. 2009; Milana et al. 2013). This also includes studies on the 
productivity of Vietnamese manufacturing SMEs (see Newman et al. 2009; 2015; Ha 
and Kiyota 2014; Hiep and Ohta 2009), which emphasise the importance of productivity 
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to business success. However, there are questions still to be examined regarding the 
productivity of SMEs. In the context described above, this study conducts a quantitative 
analysis to evaluate the efficiency level and productivity growth, and factors influencing 
productivity growth and its components of private manufacturing SMEs with the 
objectives described below. 
 
First, this research investigates the level of efficiency and whether there has been an 
improvement and convergence of the efficiency of Vietnamese private manufacturing 
SMEs during the period 2005-2013. 
 
Second, this research examines the productivity growth rate, and analyses the sources of 
productivity growth of the Vietnamese private manufacturing SMEs in the period 2005-
2013. 
 
Third, this research identifies the key determinants of productivity growth of 
Vietnamese private manufacturing SMEs. 
 
Finally, this research identifies effective policy measures that will improve the technical 
efficiency and productivity of Vietnamese private manufacturing SMEs. 
 
1.2 Research Questions and Hypotheses 
The purpose of this study is to answer the following questions. A number of sub-




1) How do Vietnamese non-state manufacturing SMEs perform in terms of their 
efficiency level and productivity growth? 
 a) What is the most appropriate and reliable measure of efficiency and 
productivity of manufacturing SMEs? 
b) How do SMEs in different sub-manufacturing sectors and different groups of 
firm size perform in terms of their efficiency level and productivity growth? 
2) What are the main components of productivity growth of Vietnamese non-state 
manufacturing SMEs? 
 a) How do different components contribute to productivity growth? 
 b) How does the initial efficiency level impact on productivity growth? 
3) What are the determinants of productivity growth and its components of Vietnamese 
non-state manufacturing SMEs? 
 a) How do different firm characteristics, such as firm age, firm size, firm 
location and firm ownership, export and innovation status, influence productivity 
growth and its components of manufacturing SMEs, and SMEs in different sub-sectors 
and in other categories? 
b) How do different entrepreneur characteristics, such as age, gender, education 
and experience, impact on productivity growth and its components of manufacturing 
SMEs, and SMEs in different sub-sectors and in other categories? 
c) How do different business environments, such as financial support and 
industrial zones, impact on productivity growth and its components of manufacturing 
SMEs, and SMEs in different sub-sectors and in other categories? 




 a) How can the productivity and competitiveness of Vietnamese non-state 
manufacturing SMEs be improved? 
b) How can government provide new policies and improve their existing policies 
in order to promote productivity improvement of Vietnamese non-state manufacturing 
SMEs? 
 
1.3 Methodology  
The above research questions and hypotheses will be addressed by employing an 
appropriate methodology that can be applied to measure and analyse efficiency and 
productivity in the context of Vietnamese non-state manufacturing SMEs.  
 
This research applies a two-stage productivity analysis. The first stage involves the 
calculation of the efficiency scores and the Malmquist productivity index (MPI), as well 
as its components, to obtain information on productivity changes over time. In this 
study, efficiency scores and MPIs are based on distance functions calculated using Data 
Envelopment Analysis (DEA). We also use a bootstrap method to address the statistical 
problems associated with DEA and will estimate the confidence intervals of 
deterministic parameters along with the DEA scores (Simar & Wilson 1998b; Simar & 
Wilson 2000a). In addition, recent approaches, specifically the MetaFrontier DEA and 
the MetaFrontier Malmquist framework, are used to measure and analyse the efficiency 
level and productivity growth of SMEs in different sub-sectors and groups of firms 
based on size in the manufacturing sector which have different technology levels and 
different production abilities. The MetaFrontier DEA also allows the identification of 
the technology gap between group frontiers and the MetaFrontier of the manufacturing 
industry. In addition, the MetaFrontier Malmquist framework identifies further 
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decomposition of productivity growth, including within-group technical change (the 
innovation effect), within-group efficiency change (the catching-up effect), and 
technical leadership change (the technology leading effect). The second stage is to 
examine the determinants of productivity change by means of conducting regressions 
between MPIs, and several explanatory variables of enterprise characteristics, 
entrepreneur characteristics, and business environment factors. The model will be 
estimated by applying the system of Generalized Method of Moments (GMM), 
developed by Arellano and Bover (1995) and Blundell and Bond (1998), which is 
especially suited to dealing with empirical productivity growth models (Bond et al. 
2001).  
 
By using systematically different methodologies, the study ensures that all of the 
research objectives and research questions are adequately addressed. In addition, this 
study provides robust results with significant policy implications based on using a rich 
data set from the largest SMEs survey in Vietnam. 
 
1.4 Data 
The data utilised in this study will be obtained from an extensive series of surveys of 
small and medium enterprises (SMEs) conducted in Vietnam in 2005, 2007, 2009, 2011 
and 2013. This data collection was developed with support from the Central Institute for 
Economic Management (CIEM) in the Ministry of Planning and Investment, the 
Department of Economics at the University of Copenhagen, the Royal Embassy of 
Denmark in Vietnam, and the Institute of Labour Science and Social Affairs (ILSSA) in 
the Ministry of Labour, Invalids and Social Affairs (MOLISA). Further information on 
the sampling used in the conduct of each survey, and general reports from each survey, 
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are reviewed in Rand et al. (2007; 2008; 2010; 2012; 2014). We build panel data based 
on 678 non-state manufacturing SMEs for the measurement of productivity, derived 
from 2500 SMEs in each survey in the original data. Thus, given 678 SMEs over 5 two-
year periods, our sample yields a panel set with 3390 observations available for 
efficiency assessment. For the measurement of productivity growth, this provides 2712 
observations (as we consider productivity growth between two adjacent surveys).  
 
1.5 Contribution and significance of the study 
With the objective and the context of the research presented above, this research will 
make a significant contribution in several areas. 
 
The study will contribute to understanding the role and importance of private 
enterprises, especially of private manufacturing SMEs in developing countries with a 
process of economic integration. It will also highlight the important role of the 
development of SMEs in reducing the development gap among ASEAN countries, and 
its critical role in the success of economic integration in the ASEAN community.  
 
The study will provide a reliable empirical analysis of the performance of Vietnamese 
non-state manufacturing SMEs by using different new and robust approaches, including 
DEA and Malmquist productivity index with the bootstrap technique, Meta DEA and 
Meta Malmquist, to evaluate their performance in terms of efficiency level and 
productivity growth in comparison to the aggregation of the entire manufacturing sector 
and for specific sub-manufacturing sectors and groups of firms. This is a major 
contribution in the context of a lack of research about the efficiency performance and 
productivity growth of non-state manufacturing SMEs, evaluating their position in 
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terms of how to compete in a more integrated regional economy, and providing results 
for a robust analysis of effective policy measures. This thesis will make an important 
contribution to effective and evidence-based policy measures. 
 
Furthermore, the study contributes to an understanding of a comprehensive set of 
factors influencing productivity growth. The study considers the impact of firm 
characteristics, entrepreneur characteristics, and business environment factors on 
productivity growth and its components, including efficiency change and the 
technological change of non-state manufacturing SMEs. Based on the empirical results, 
the study will highlight different recommendations for firms and government to 
improve productivity and competitiveness, and to prepare them to take advantage of 
economic integration. At the same time, the study may have policy implications for 
other countries which are in a similar process of economic integration to ASEAN, 
especially for CLM countries in the promotion of their SMEs.  
  
The research provides significant and robust results as it utilises recent firm-level data 
from surveys focussing on the business environment of manufacturing SMEs in 
Vietnam from 2005 to 2013. This data set contains the most comprehensive and 
extensive information about SMEs and the business environment in Vietnam. One 
important advantage of this data set is that it contains repeat samples which allows the 
building of panel data for the measurement of productivity growth over time. This is the 
first study using this data set to build panel data and analyse the dynamic concept of 
productivity and its components over different periods of time. This provides a clear 
picture of the performance of private manufacturing SMEs and specific policy 
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recommendations for the development of SMEs in the general manufacturing sector, 
and in specific sub-sectors and groups of firm size. 
 
1.6 Organisation of the thesis 
This thesis contains eight chapters. Following this introductory chapter, the rest of the 
thesis is organised as follows: 
 
Chapter 2 presented an overview of economic integration in ASEAN, highlighting the 
impact of economic integration on the less-developed country sub-grouping consisting 
of Cambodia, Laos, Myanmar and Vietnam (CLMV). This chapter also conducted an 
overview of the role and significance of the SME sector in economic development, 
trade, employment and value chain developments in ASEAN economies. ASEAN itself 
recognises the critical role of SMEs in the process of economic integration and in 
achieving inclusive growth. Hence, SMEs are regarded as a key objective of the 
ASEAN vision and AEC pillar, and their role in making economic integration 
successful in the region is widely acknowledged. This chapter also discussed the 
potential opportunities and challenges facing SMEs in economic integration. The 
process of economic integration in ASEAN brings more opportunities for SMEs to join 
in a larger market and global value chains, and to adopt high-skilled labour and new 
technology. However, SMEs also face challenges from increased competition, the 
ability to adapt to rapidly changing technology and market demand, and capacity 
constraints relating to knowledge, innovation, and creativity. SMEs, particularly SMEs 
in the CLMV countries, find it difficult to fully benefit from economic integration and 
succeed in global value chains, due to a number of substantial obstacles related to their 
small scale. They need to improve their productivity and competitiveness to survive in 
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and benefit from an increasingly competitive environment of economic integration. 
Thus, the aim of this study, as introduced in Chapter 1, is to identify key factors 
contributing to SME productivity to prepare them for closer economic integration in the 
region.  
 
Chapter 3 reviewed productivity as an important criterion for firm performance 
measurement. Productivity reflects the competitiveness and growth of SMEs. The 
chapter also discussed factors which impact on the productivity of SMEs. There are 
many external and internal factors including firm characteristic (size, age, location, 
innovation and export activities), entrepreneur characteristic (age, gender, education, 
and experience), and other factors in the businesses environment, such as government 
support, that determine firm performance. Each factor has different ways and different 
degrees of influencing productivity. Thus, a research focus on SME productivity and its 
determinants needs to be conducted and, in particular, the fact that Vietnam is in the 
process of deeper integration into the global economy also needs to be discussed. 
 
Chapter 4 discussed the conceptual framework for measuring efficiency and 
productivity. It focused on the DEA model proposed by Farrell (1957) and subsequently 
further developed by Charnes et al. (1978), which is a popular method to estimate 
efficiency and productivity. The chapter also reviewed a DEA model under both CRS 
and VRS, as well as its orientation (output-oriented or input-oriented). It showed how 
the CRS and VRS models can be used to measure technical and scale efficiencies and 
facilitate the identification of the nature of scale efficiencies, which is a characteristic 




In addition, this chapter discussed a popular index of productivity change: the MPI 
approach. The advantages inherent in the process of decomposing and aggregating the 
MPI are also provided in this chapter. The application of the bootstrap procedure to 
measure productivity changes using the MPI approach identifies changes in 
productivity, efficiency and technology that are significant in a statistical sense. 
 
Finally, the method for the second phase of the empirical analysis, to identify the 
determinants of a firm‘s productivity, was also discussed. The GMM regression models, 
which are a recent approach, overcome the limitations of previous methodologies for 
second-stage regression productivity analysis.  
 
Chapter 5 presented the data source and the classification and creation of panel data 
based on this data. The data comes from five surveys of Vietnamese manufacturing 
SMEs in 2005, 2007, 2009, 2011, and 2013. Each survey covered around 2,500 
enterprises in different sub-sectors of the manufacturing industry. The samples also 
were stratified to cover different types of ownership in the domestic non-state sector, 
and enterprises from different regions. 
 
The chapter also presented the input and output variables for the formulation of 
efficiency and productivity measurements. The chapter described the summary statistics 
for these variables.  
 
This chapter also presented the econometric model which focusses on the determinants 
of productivity growth of manufacturing SMEs. This model examined the impact of 
different factors including firm characteristics (firm age, firm size, ownership type, 
14 
 
innovation, and exporting activities), business environment characteristics (location, 
industrial zone, and financial support), and entrepreneur characteristics (age, gender, 
education, and experience) on productivity growth and its composition. This chapter 
presented and described the summary statistics for these explanatory variables. The 
findings of this model will be important to identifying key factors constraining 
improvement in SME productivity. It will also be useful for policy makers in designing 
effective strategies to improve the productivity, and thereby the competitiveness, of 
SMEs.  
 
Chapter 6 presented the empirical results analysed in this study. This chapter presented 
the results of DEA and the MPI method with the application of the bootstrapping 
technique for the aggregation of the whole manufacturing sector, and for specific sub-
manufacturing sectors and groups of firm size. Then, the results from a MetaFrontier 
DEA and MetaFrontier Malmquist framework will be discussed in order to analyse the 
technology gap amongst groups of SMEs, and further components of productivity 
growth. The results of a number of hypothesis tests are also presented in this chapter to 
indicate the robust nature of the results showing a comparison of the efficiency levels 
amongst groups of SMEs. 
 
The results of the second stage of productivity growth analysis were also presented in 
this chapter. This presented the empirical results of the impact of different factors on 
productivity growth and its components for the entire manufacturing sector in general, 
and for specific sub-manufacturing sectors and groups of firm size provided by the 




Chapter 7 detailed relevant policy implications based upon the empirical results of the 
study of the efficiency levels and productivity growth of private SMEs in different sub-
manufacturing sectors, and the empirical evidence of the effects of various factors on 
productivity growth. The policy recommendations in this chapter not only apply to the 
case of Vietnam, but could also be useful for developing transition countries that are in 
the process of economic integration, especially the other CLM countries. 
 
The last chapter, Chapter 8, summarised the major contents of this thesis and highlights 
its contributions as well as its limitations; accordingly, further research was also 
suggested. It also discussed major findings relating to the research questions posed in 
Chapter 1.   
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Chapter 2: Overview of the ASEAN economy and the contribution of 
SMEs and a case study of Vietnamese manufacturing SMEs 
 
2.1 Introduction 
This chapter will concentrate on the important issues which are related to the topic of 
this study; that is, the need to improve SME productivity for economic integration in 
ASEAN readiness, and especially for those in CLMV countries. This chapter presents 
an overview of economic integration in ASEAN, highlighting the impact of economic 
integration on the less-developed countries sub-grouping consisting of Cambodia, Laos, 
Myanmar and Vietnam (CLMV). This chapter also conducts an overview of the role 
and significance of the SME sector in economic development, trade, employment and 
value chain developments in ASEAN economies in general. SMEs are considered to be 
the ―backbone‖ of the ASEAN economies (Harvie & Lee 2005c; Harvie & Lee 2008; 
The ASEAN Secretariat 2013; Harvie et al. 2015; The ASEAN Secretariat 2015b). 
Thus, ASEAN itself recognises the critical role of SMEs as one of main objectives in 
the process of economic integration and in achieving inclusive growth (The ASEAN 
Secretariat 2015b). It discusses the potential opportunities and challenges facing SMEs 
with economic integration, as well as their role in making economic integration 
successful. The process of economic integration in ASEAN brings more opportunities 
for SMEs to join in a larger market and global value chains, and to adopt high-skilled 
labour and new technology. However, SMEs also face challenges from increased 
competition, the ability to adapt to rapidly changing technology and market demand, 
and capacity constraints relating to knowledge, innovation, and creativity. SMEs, 
particularly SMEs in the CLMV countries, find it difficult to fully benefit from 
economic integration, and succeed in global value chains, due to a number of substantial 
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obstacles related to their small scale. They need to improve their productivity and 
competitiveness to survive and benefit from an increasingly competitive environment of 
economic integration. The aim of this study, as introduced in Chapter 1, is to identify 
key factors contributing to SME productivity to prepare them for closer economic 
integration in the ASEAN.  
 
This chapter is organised into seven sections. Section 2.2 presents an overview of 
ASEAN and the process of economic integration in the region. Section 2.3 provides a 
detailed description of the evolution of ASEAN member countries‘ economic 
performance. This section also discusses the development gap among the ASEAN 
members. Section 2.5 discusses the role and contribution of SMEs across the ASEAN 
members with a particular focus on the CLMV. Section 2.5 discusses the ASEAN 
Economic Community 2025 (AEC) objectives, one of three pillars of the ASEAN vision 
2025. This section also discusses the opportunities and challenges arising from 
economic integration for SMEs. The challenges facing the CLMV countries from 
economic integration are presented in section 2.6. A case study of Vietnam, as one of 
the key CLMV countries, in terms of attempts at encouraging private SMEs to take 
advantage of economic integration, is also analysed in this section. The last section 
provides a brief summary of the chapter.  
 
2.2 ASEAN overview 
The Association of South East Asian Nations (ASEAN) was founded on 8 August 1967 
with the ASEAN Declaration, also called the Bangkok Declaration, and was signed by 
the five original member countries: Indonesia, Philippines, Malaysia, Thailand and 
Singapore. Subsequently, ASEAN expanded to include Brunei Darussalam in January 
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1984, Vietnam in July 1995, Laos and Myanmar in June 1997, and, finally, Cambodia 
in 1999. The crucial objective of ASEAN is to create a free trade area among its 
member nations. The ASEAN Free Trade Agreement (AFTA) was signed in January 
1992 in order to eliminate both tariff and non-tariff obstacles among members of 
ASEAN with the aim of making this area a more attractive manufacturing base for 
foreign direct investment, after a long period of stagnation in moving towards this 
objective. It was also considered as a means of offsetting the increasing economic and 
political influence of their large neighbour, China, in the region. At first, this agreement 
was applied to only six member countries of ASEAN. Later, because of the expansion 
of members, other new members were asked to sign AFTA but were offered a longer 
period of time in which to implement the tariff decreases and other obligations required, 
because these later members were at a much lower stage of economic development and 
were economically fragile and not ready to open their economies to foreign competition.  
 
On the 30th anniversary of ASEAN in 1997, ASEAN leaders agreed to adopt a common 
vision for all ASEAN members aimed at making the region market driven, outward 
looking, prosperous and stable, as well as a competitive region with improving 
economic growth, decreased poverty, and at combating socio-economic imbalances 
(ASEAN 1997). At the 9th ASEAN Summit in October 2003, ASEAN leaders decided 
to establish an ASEAN Economic Community (AEC) (the so-called Declaration of 
ASEAN Concord II in Bali, Indonesia), with the objective of achieving regional 
economic integration by 2020. At the 12th ASEAN Summit in January 2007, the leaders 
of ASEAN strongly re-confirmed their commitment to regional economic integration, 
and agreed to promote the foundation of an ASEAN Economic Community by 2015 
through signing the Cebu Declaration on Acceleration of the Establishment and 
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bringing the AEC deadline forward by five years. This would facilitate the free 
movement of people, goods and services, and capital throughout the region. 
 
In November 2007 the AEC blueprint was approved at the 13th ASEAN Summit with 
the aim of creating a powerful and competitive economic area, a single production base 
and market, an area with equitable economic growth, and an area completely integrated 
into the global economy (ASEAN 2008). The AEC also committed the region to be 
open, outward looking and inclusive, as well as a market driven economy, consistent 
with the multilateral trading system. In addition, it would adhere to a regulation-based 
system assisting in the implementation of global economic commitments. The 
objectives of the AEC are: to broaden and deepen economic integration; to make 
ASEAN more attractive and dynamic; to facilitate the free movement of labour, goods 
and services, and investment as well as the free flow of capital; to allocate resources 
more efficiently and competitively; to accelerate regional integration in priority sectors; 
to strengthen ASEAN‘s institutional mechanisms; and to address economic divisions 
and growth between Cambodia, Laos, Myanmar and Vietnam and older ASEAN 
members. The AEC also aims to promote cooperation in human resource growth and 
capacity generation; standardisation of professional qualifications; facilitation of closer 
consultation on not only macroeconomic but also financial policies; trade facilitation 
measures; improvement in infrastructure and communication connectivity; growth of 
electronic transactions through the e-ASEAN network; integration among industries 
across the region to boost regional sourcing and cross-border networking, and 
enhancement of the importance of the private sector in general and SMEs in particular 




ASEAN now looks forward to a new milestone with the ASEAN vision 2025, recently 
agreed upon at the 27th ASEAN Summit in Kuala Lumpur in 2015. ASEAN has 
embarked on the next phase of its economic integration agenda through the 
implementation of the AEC Blueprint 2025, which is one of three new pillars adopted 
under the ASEAN vision 2025. The AEC Blueprint 2025 aims to move ASEAN 
towards being a highly integrated and cohesive; competitive, innovative and dynamic 
area; with enhanced connectivity and sectoral cooperation; and a more resilient, 
inclusive, people-oriented, and people-centred community, integrated with the global 
economy (ASEAN 2017, p. 5). The following section will discuss the detail of the AEC 
and its impact on SMEs. Table 2.1 below gives a summary of the process of economic 
integration in ASEAN. 
 




1967 Bangkok Declaration Indonesia, Philippines, 
Malaysia, Thailand 
and Singapore 
Shared geography, historical ties, 
cultural and mutual interests, and 
similar challenges and problems. 
1977 Agreement on 
ASEAN Preferential 
Trading Arrangements 




Agreed to extend trade preferences 
to each other. 
1984 The ASEAN Summit 
in Jakarta  
Joining of Brunei   
1992 The ASEAN Free 
Trade Agreement 
(AFTA) signed in 
Singapore 
All six members Eliminate both tariff and non-tariff 
obstacles among members of 
ASEAN aimed at making this area a 
more attractive manufacturing base 
for foreign direct investment. 
1995 The ASEAN Summit 
in Bangkok 
Joining of Vietnam 
 
 
1997 ASEAN vision 2020 
signed in Kuala 
Lumpur 
All seven members The vision is of ASEAN as a 
unified community, outward 






and prosperity, bonded together in 
partnership in dynamic 
development and in a community of 
caring societies. 
1997 ASEAN+3 (APT) All ASEAN members 
and China, Japan and 
Korea 
APT cooperation is broadened and 
deepened on finance, also on many 
other areas such as trade facilitation, 
narrowing the development gap, 
rural development, poverty 
alleviation and labour movement.  
1999 The ASEAN Summit 
in Manila 
Joining of Lao P.D.R. 
and Myanmar 
 
2003 ASEAN Economic 
Community (AEC) 
signed in Bali  
All ten members The objective of achieving regional 
economic integration by 2020. 
2007 The AEC blueprint 
2015 signed in Cebu 
All ten members Accelerate the establishment of an 
ASEAN Community to 2015 along 




(RCEP) signed in 
Cambodia 
All ASEAN+3 
members and India, 
Australia, and New 
Zealand 
RCEP covers trade in goods, trade 
in services, investment, economic 
and technical cooperation, 
intellectual property, competition, 
dispute settlement and other issues. 
2015 ASEAN community 
vision 2025 adopted in 
Kuala Lumpur 
All ten members The ASEAN vision of an integrated, 
peaceful and stable community with 
shared prosperity.  
2015 The AEC Blueprint 
2025 adopted in Kuala 
Lumpur 
All ten members The AEC by 2025 shall be highly 
integrated and cohesive; 
competitive, innovative and 
dynamic; with enhanced 
connectivity and sectoral 
cooperation; and a more resilient, 
inclusive, and people oriented, 
people-centred community, 
integrated with the global economy. 
2017  ASEAN celebrates its 
50th anniversary in 
Manila 
All ten members The ASEAN celebrates its 50th 
anniversary. And emphasised the 
six thematic priorities and main 
deliverables for 2017, namely: (a) A 
people-oriented and people-centered 






the region; (c) Maritime security 
and cooperation; (d) Inclusive, 
innovation-led growth; (e) 
ASEAN‘s resiliency; and (f) 
ASEAN: a model of regionalism, a 
global player. 
2017 ASEAN-EU 
ministerial meeting in 
Manila 
All ASEAN and EU 
members 
The ASEAN-EU Plan of Action 
(2018-2022) with the aim to take 
the relationship further, focusing on 
areas such as innovation, trade 
facilitation, transport, gender 
equality, counter-terrorism, 
environment protection, and 
sustainable development. 
Source: Author‘s summary 
 
In the past few decades, ASEAN has broadened its cooperation with many countries, 
including ASEAN+3 with Northeast Asian neighbours China, Japan, and South Korea; 
and has formed the Regional Comprehensive Economic Partnership (RCEP) including 
ASEAN+3 members and India, Australia, and New Zealand. Although facing 
competition from their neighbours, especially from China and India, ASEAN is 
expected to benefit further from cooperation with these countries. The RCEP will 
deliver more opportunities for ASEAN businesses to participate in global value chains 
by opening their markets to countries outside of ASEAN. 
 
In addition, the Comprehensive and Progressive Agreement for Trans-Pacific 
Partnership (CPTPP) was agreed on 8 March 2018 based on the old version of The 
Trans-Pacific Partnership (TPP)
4
 after the withdrawal of the United States, in which 
                                                 
4
 After the US withdrew from the TPP in 2017, the remaining 11 countries–including Australia, Brunei, 
Canada, Chile, Japan, Malaysia, Mexico, New Zealand, Peru, Singapore, and Vietnam–agreed to maintain 
the deal and reshape it as the CPTPP. The CPTPP basically keeps all the core content of the TPP. 
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four ASEAN member countries are participating, namely Singapore, Brunei, Malaysia, 
and Vietnam. Furthermore, other ASEAN members, including the Philippines, 
Indonesia, and Thailand, have also expressed an interest in joining the CPTPP. This 
would be a game changer for ASEAN countries, especially in terms of trade and 
investment (Dasgupta & Mukhopadhyay 2017). The potential increase in trade and 
investment by the CPTPP will be significant because other CPTPP members, such as 
Japan, Australia, and New Zealand, are among the top trading partners of ASEAN. 
Furthermore, because of the high standards required by the CPTPP, CPTPP ASEAN 
members will be motivated to improve their economic management capacities. This is 
especially the case for Vietnam, which will have to continually reform to have better 
rules and regulations and more efficient government. 
 
ASEAN also has strategic partnerships with other regional communities such as the EU. 
The ASEAN-EU Plan of Action (2018-2022) replaces the Bandar Seri Begawan Plan of 
Action to strengthen the ASEAN-EU Enhanced Partnership (2013-2017), with the aim 
of taking the relationship further, focusing on areas such as innovation, trade 
facilitation, transport, gender equality, counter-terrorism, environment protection, and 
sustainable development. All of the strategic partnerships provide more opportunities 
for the economic development of ASEAN members.  
 
2.3 ASEAN member country performance 
The ten member countries of ASEAN currently form a crucial economic bloc which is 
significant not only in South-East Asia but also internationally. As shown in Table 2.2, 
                                                                                                                                               
However, a total of 22 provisions from the original agreement were suspended or otherwise changed, 
setting aside issues that were priorities for the United States in the original negotiations but did not enjoy 
similar support among the other TPP countries. The most significant revisions were in the investment and 
intellectual property (IP) chapters. 
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the population of ASEAN in 2015 was around 628.9 million and its GDP was around 
US$2.4 trillion in current prices, or US$6.9 trillion based on purchasing power parity 
(PPP), which accounted for nearly 6.1 percent of global GDP. In 2015 ASEAN‘s total 
international merchandise trade reached US$2.3 trillion, mainly relating to commerce 
with countries of other regions. Table 2.4 shows that extra-ASEAN trade accounts for 
around 75 percent of total ASEAN trade, while 25 percent is intra-ASEAN trade. So the 
region must remain open to the rest of the world. Net FDI inflows, primarily from 
outside the region, reached US$119.9 billion in 2015. Compared to their larger 
neighbour, China, ASEAN has been a more attractive market for foreign investors in the 
last few years. In 2014, ASEAN received US$136.2 billion in FDI more than China at 
$119.6 billion (China Statistical Yearbook 2015). The ASEAN countries together are 
overcoming China in terms of FDI as the labour force begins to tighten and wages rise 
in China. In addition, China has been going through a major restructuring process. As it 
attempts to move up the value chain, it is becoming more selective in the FDI it will 
permit (KPMG Global China Practice 2016). Moreover, the outflow FDI from China, 
which rose by 44 percent to $9.2 billion in 2016 (The ASEAN Secretariat 2017a), is 
also a major source to ASEAN. Much of this outflow is to the CLM countries as 
China‘s labour intensive companies move offshore to take advantage of lower cost 








Table 2.2: ASEAN key economic indicators 2010-2017 
Indicators 2010 2011 2012 2013 2014 2015 2017 
Population (million) 591 598 605.8 613.6 621 628.9 634.5 
GDP (at current prices) (US$ 
billion) 
1,926.3 2,244.3 2,383.4 2,493.4 2,519.4 2,432 2,600 
GDP PPP (Int‘l $ billion)
(*)
 5,000.0 5,350.7 5,778.4 6,173.1 6,574.7 6,955.0 7,410.0 
GDP per capita (US$) 3,259 3,753 3,934 4,064 4,057 3,867 4,033.9 




8,460.2 8,947.6 9,538.4 10,060.5 10,587.3 11,059.0 11,678.5 
Real GDP growth (% change 
year-over-year) 
8.3 5.2 6.3 6.1 5.8 4.6 4.8 
Total international 
merchandise trade (US$ 
billion) 
2,009.1 2,388.4 2,476.4 2,511.5 2,528.6 2,269.9 2.236.3 
Exports (US$ billion) 1,051.6 1,242.2 1,254.6 1,271.3 1,292.4 1,181.9 1,150.5 
Imports (US$ billion) 957.5 1,146.2 1,221.8 1,240.2 1,236.2 1,088 1,085.9 
Current account balance 
(surpluses) (US$ billion) 
102.7 114.3 57.9 45.7 73.6 81.3 64.6 
Current account balance (% 
of GDP) 
5.3 5.1 2.4 1.8 2.9 3.3 3.0 
FDI inflow (US$ billion) 100.4 95.8 115.5 117.7 136.2 119.9 98.0 
Inflation (% change year-
over-year) 
5.2 6.0 3.9 4.4 5.1 - 3.1 
Source: ASEAN Statistics (2016b, 2017), and (*) calculated based on IMF data (IMF 2016) 
 
Table 2.3 provides the distribution of ASEAN GDP, trade, and FDI among member 
countries in 2015. The six older ASEAN members, Brunei, Indonesia, Malaysia, 
Philippines, Singapore, and Thailand, known as the ASEAN-6, contributed around 88.1 
percent of the GDP of ASEAN in 2015 while the CLMV countries contributed only 
11.9 percent, with CLMV countries having a noticeably lower GDP per capita. In 
addition, the ASEAN-6 dominated ASEAN international activity, with a share of 84.3 
percent of exports, 81.9 percent of imports, and 83.2 percent of commodity trade. 
Moreover, 90.4 percent of the net FDI of ASEAN is received by Indonesia, Malaysia, 
Thailand, Singapore, and Vietnam; Singapore alone accounts for more than 60 percent. 
In comparison, within the group of CLMV countries, Vietnam has been particularly 
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successful in attracting FDI. The FDI inflow to Vietnam is higher than the total FDI 
inflow to the other three countries, as indicated in Table 2.3. Thus, this could be an 
interesting case study in attracting FDI for other CLMV countries in the context of 
economic integration. 
 
More detailed information about the intra- as well as extra-ASEAN imports, exports and 
total trade is provided in Table 2.4 for 2015. It is calculated that one quarter of the total 
trade of ASEAN, including imports and exports, is related to trade between member 
countries, while three quarters of the total trade of ASEAN is related to trade with non-
member countries. This demonstrates why it is necessary for ASEAN to continue to be 
an outward and open oriented trading bloc with other countries not only in East Asia but 
also in the rest of the world. As noted by Athukorala and Kohpaiboon (2009), ASEAN 
continues to heavily depend on trading activities with non-member countries. The major 
trading partners of ASEAN include the European Union, China, Japan and the United 
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Note: shares for each country by variable are shown in brackets. 








































































Brunei Dar. 1.2 19.5 5.1 80.5 6.4 1.4 43.4 1.8 56.6 3.2 2.6 27.6 6.9 72.4 9.6 
Cambodia 0.8 9.3 8.0 90.7 8.8 3.6 33.6 7.2 66.4 10.8 4.5 22.7 15.2 77.3 19.7 
Indonesia 33.6 22.3 116.8 77.7 150.4 30.0 21 112.7 79 142.7 63.6 21.7 229.5 78.3 293.1 
Laos 2.6 71.2 1.1 28.8 3.7 1.7 56.1 1.3 43.9 3.0 4.4 64.4 2.4 35.6 6.8 
Malaysia 56.2 28.2 143.0 71.8 199.2 46.7 26.5 129.3 73.5 176.0 102.8 27.4 272.3 72.6 375.2 
Myanmar 4.4 36.4 7.8 63.6 12.2 7.0 41.5 9.9 58.5 16.9 11.5 39.4 17.6 60.6 29.1 
Philippines 8.5 14.6 50.1 85.4 58.6 17.1 24.3 53.2 75.7 70.3 25.6 19.9 103.3 80.1 128.9 
Singapore 118.3 32.3 248.1 67.7 366.3 63.8 21.5 233.0 78.5 296.8 182.1 27.5 481.1 72.5 663.1 
Thailand 61.9 28.9 152.5 71.1 214.4 42.9 21.2 159.9 78.8 202.8 104.8 25.1 312.3 74.9 417.1 
Viet Nam 18.1 11.1 144.0 88.9 162.0 23.8 14.4 141.9 85.6 165.7 41.9 12.8 285.9 87.2 327.7 
ASEAN 305.7 25.9 876.3 74.1 1,182.0 238.1 21.9 850.2 78.1 1,088.3 543.8 24 1,726.6 76 2,270.3 
 





ASEAN also aims to make the region more attractive to FDI flows from outside the region 
with the objective of attracting technology, enhancing business efficiency and productivity, 
expanding employment, improving local company capacity and participating in value adding 
manufacturing networks, creating global trade networks and creating regional advantages and 
competitiveness (ASEAN 1997). In this context, the contribution of SMEs will be important. 
Thus, they need to improve their productivity and competitiveness with the aim of 
participating in these value chains. 
 
In addition, another aim is to offset the growing economic influence of its larger neighbour, 
China. In recent years, FDI into ASEAN has risen and overtaken that to China as a result of 
many advantages including favourable demographics, competitive wages and geopolitical 
competition between the superpowers (Song 2014). However, with the formation of the 
RCEP in 2012, China has contributed significantly to ASEAN trade and FDI flow into 
ASEAN. China itself is one of the top 10 sources of FDI into ASEAN in recent years 
(ASEAN Statistics 2016b). Interestingly, this inflow is mostly to the CLMV countries (in 
particular, Cambodia, Laos and Myanmar), arising from China‘s close political and historical 
connections to them (Shee 1997). As China sheds its labour intensive activities, many of 
these types of firms are relocating to the CLMV countries. 
 
The result of attracting foreign direct investment flows into ASEAN countries is summarised 
in Table 2.5. This table highlights the achievement of ASEAN‘s economy in 2015 in 
attracting US$120.8 billion in net FDI inflows, with 81.6 percent generated from outside the 
region and 18.4 percent generated within the region. The net FDI inflows from outside 
ASEAN mostly went to Singapore, which accounted for 58.7 percent of the total, while only 
12.6 percent of the total went to the CLMV countries. There was also a considerable gap 
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among CLMV countries in attracting FDI from outside ASEAN. While Vietnam accounted 
for 9.8 percent of total net FDI inflows from outside ASEAN, Cambodia, Laos and Myanmar 
only had 1.3 percent, 0.9 percent, and 0.6 percent respectively. However, in comparison to 
previous years, total FDI flow to CLMV taken together rose significantly by 38 percent from 
$12.6 billion in 2014 to $17.4 billion in 2015. This demonstrates that foreign investors have 
become more attentive to the CLMV countries in recent years. However, this is still 
dominated by Vietnam, much of the FDI is in the resources sector, and it mainly comes from 




Table 2.5: Foreign direct investment net inflows in ASEAN and member countries, intra and extra-ASEAN, 2015  
Country 
FDI net inflow 
(US$mn.) 
Share of net inflow into ASEAN 
(%) 




















Brunei Dar. 86.7 84.7 171.3 0.4 0.1 0.1 50.6 49.4 100.0 
Cambodia 425.4 1,275.6 1,701.0 1.9 1.3 1.4 25.0 75.0 100.0 
Indonesia 9,499.0 7,417.8 16,916.8 42.7 7.5 14.0 56.2 43.8 100.0 
Laos 221.8 857.3 1,079.2 1.0 0.9 0.9 20.6 79.4 100.0 
Malaysia 2,719.0 8,570.6 11,289.6 12.2 8.7 9.3 24.1 75.9 100.0 
Myanmar 2,230.6 593.8 2,824.5 10.0 0.6 2.3 79.0 21.0 100.0 
Philippines 66.2 5,658.0 5,724.2 0.3 5.7 4.7 1.2 98.8 100.0 
Singapore 3,416.3 57,868.5 61,284.8 15.4 58.7 50.7 5.6 94.4 100.0 
Thailand 1,413.7 6,613.8 8,027.5 6.4 6.7 6.6 17.6 82.4 100.0 
Vietnam 2,153.5 9,646.5 11,800.0 9.7 9.8 9.8 18.2 81.8 100.0 
ASEAN 22,232.2 98,586.6 120,818.8 100.0 100.0 100.0 18.4 81.6 100.0 
ASEAN-6 17,200.9 86,213.3 103,414.2 77.4 87.4 85.6 16.6 83.4 100.0 
CMLV 5,031.3 12,373.3 17,404.6 22.6 12.6 14.4 28.9 71.1 100.0 
 




2.4 The SME sector in ASEAN member countries 
2.4.1 Definition of SMEs in ASEAN 
There is no universally accepted definition of what constitutes an SME. SMEs have been 
variously defined using measures such as annual sales or turnover, value of fixed assets and 
value of invested capital, number of workers, or a mixture of these (Ayyagari et al. 2007; Le 
2010). In some countries, such as Indonesia, Malaysia, or Thailand, the definition of what 
constitutes an SME is quite different and more complicated, and varies across industries. The 
common definitions of SMEs in ASEAN are summarised in Table 2.6. 
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Table 2.6: Official definitions of SMEs in ASEAN countries 
Country Sectors Definition Defined by 





 < 5 employees 6-50 employees 51-100 employees Ministry of Home Affairs, Brunei 
Darussalam in 2009 
Philippines  < 10 employees, 
or 
< Peso 3 million in assets  
10-99 employees, 
or 
Peso 3–15 million in assets 
100-199 employees, 
or 
Peso 15–100 million in assets 
The Small and Medium Enterprises 
Development Council (SMEDC) 
2003 
Indonesia  < 50 million rupiah in 
assets (not including land 
or buildings), 
and 
< 300 million rupiah 
annual sales 
50-500 million rupiah in assets 
(not including land or 
buildings), 
and 
300-2,500 million rupiah annual 
sales 
500-10,000 million rupiah in 
assets (not including land or 
buildings), 
and 
< 2.5-50 billion rupiah annual 
sales 
The Minor, Small and Medium 
Enterprise Act of Indonesia in 2008 
Malaysia Manufacturing  
 
< RM 0.3 million annual 
sales, 
or 
< 5 employees 








Small and Medium Industry 
Development Corporation in 2013 
Service and 
other sectors  
 
< RM 0.3 million annual 
sales, 
or 
< 5 employees 
RM 0.3-3 million annual sales, 
or 
5-30 employees 
RM 3-20 million annual sales, 
or 
30-75 employees 




< Kyat 1 million in assets, 
and 




< Kyat 5 million in assets, 
and 
< Kyat 10 million annual 
turnover 
The Ministry of Cooperatives in 
2013 
 
Cambodia  <10 employees, 
or 
< US$50,000 in assets 
(excluding land value) 
11-50 employees, 
or 
US$50-250,000 in assets 
(excluding land value) 
51-100 employees,  
or 
US$250-500,000 in assets 
(excluding land value) 
The Minister of Industry, Mines and 
Energy (MIME) of Cambodia in 
2008 
 
Laos  1-4 employees, 
or  
5-19 employees,  
or 
20-99 employees,  
or 
The Prime Minister‘s Office of the 
Lao PDR in 2004 
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Country Sectors Definition Defined by 
Micro enterprise Small  
enterprise 
Medium enterprise 
< Kip 100 million annual 
turnover, 
or 
< Kip 70 million in assets 
< Kip 400 million annual 
turnover, 
or 
< Kip 250 million in assets 
< Kip 2000 million annual 
turnover, 
or 
< Kip 1200 million in assets 
 
Thailand Manufacturing  < 50 employees, or  
< THB 50 million in assets 
51－200 employees,  
or 
THB 50-200 million in assets 
The Ministry of Industry of the 
Kingdom of Thailand in 2002 
 
Wholesale  < 25 employees, or 
 < THB 50 million in assets 
 
26－200 employees,  
or 
THB 50-100 million in assets 
Retailing  < 15 employees, or 
 < THB 30 million in assets 
16－150 employees,  
or 
THB 30-60 million in assets 
Service  < 50 employees, or 
 < THB 50 million in assets 
51－200 employees,  
or 
THB 50-200 million in assets 
Singapore  ≤ SGP 100 million annual sales turnover, 
or 
≤ 200 employees  
The Standards, Productivity and 
Innovation Board (SPRING 




≤ 10 employees 10-200 employees, 
or 
< VND 20 billion in assets 
201-300 employees, 
or 
VND 20-100 billion in assets 
The Government of the Socialist 
Republic of Vietnam in 2009 
Industry and 
construction  
≤ 10 employees 10-200 employees, 
or 
< VND 20 billion in assets 
201-300 employees, 
or 
VND 20-100 billion in assets 
Trade and 
Service 
≤ 10 employees 10-50 employees, 
or 
< VND10 billion in assets 
51-100 employees, 
or 
VND 10-50 billion in assets 
 
Source: Author‘s summary  
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The definitions, as well as classifications, of SMEs used within ASEAN countries vary 
considerably, affecting the aggregate number of SMEs and cross-country comparisons. 
Moreover, the term SME or MSME (micro, small and medium enterprises) has not usually 
been defined and understood in the same manner, even in one individual economy. This has 
created several problems in the implementation, design, cooperation, control and evaluation 
of relevant policies for SMEs (Regnier 2000; Urata 2000), especially for the conduct of SME 
policy across a number of countries such as for ASEAN, or CLMV as a group of less 
developed countries in ASEAN. The CLMV countries need an appropriate policy for the 
development of SMEs in order to reduce the development gap with the ASEAN-6. In 
addition, the classification by size of firms is important for designing appropriate policies. 
Some policies in ASEAN-6 may not work for SMEs in CLMV where micro firms dominate, 
while small and medium enterprises may be more important in the ASEAN-6. Thus, ASEAN 
may need to move towards a common SME definition which could support the 
implementation of the ASEAN Strategic Action Plan for SME Development.  
 
In some countries, SMEs are often grouped and defined as one classification of companies. 
Although simplification is good for operational objectives, the considerable gap in 
capabilities as well as competitiveness among the three classifications of micro, small and 
medium companies can be obscured. Understanding the scale of the graduation from micro 
and small to medium companies is of great importance to the design, concentration and 
implementation of relevant policies to SMEs, particularly in CLMV countries.  
 
2.4.2 Contribution of SMEs to the ASEAN economies 
There are two crucial difficulties when comparing the performance of SMEs across 
economies or regions. First, as mentioned and explained in the previous part, there is no 
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consistent definition of what constitutes an SME in ASEAN, and consequently the 
contribution of SMEs can vary across countries. Second, there is a general lack of 
information and data made available by regional governments and related organisations on 
the sectoral and industrial composition of SMEs, including the inputs and turnover of SMEs, 
and the contribution of SMEs to employment, income and exports. Information is also 
lacking on: the characteristics of the domestic groups and networks relating to SMEs; the 
nature and relative significance of the internal and external connections and cooperation 
between SMEs and their suppliers and clients; and the improvement in technology and 
productivity (Asasen et al. 2003). In addition, there is the issue of informal SMEs, especially 
for CLMV where officially unregistered firms and mainly household enterprises are 
dominant. A summary of the contribution of SMEs to employment, exports and GDP of 





Table 2.7: Contribution of SMEs to the ASEAN countries in selected years 
 
Country 
SMEs share of total 
establishments 
SMEs share of total 
employment 
SMEs share  
of GDP* 
SMEs share of total 
exports 
Share Year Share Year Share Year Share Year 
Brunei 98.2% 2010 58.0% 2008 23.0% 2008 - - 
Cambodia 99.8%* 2014 71.8% 2014 - - - - 
Indonesia 99.9% 2011 97.2% 2011 59.1% 2012 16.4% 2011 
Laos 99.9% 2006 82.9%* 2013 - - - - 
Malaysia 97.3% 2011 57.4% 2012 33.1% 2013 19.0% 2010 
Myanmar 87.4%* 2014 - - - - - - 
Philippines 99.6% 2012 61.0% 2011 36.0% 2006 10.0% 2010 
Singapore 99.4% 2012 68% 2012 48% 2013 - - 
Thailand 99.8% 2012 76.7% 2011 37.4% 2013 29.9%* 2011 
Vietnam 97.7%* 2012 51.7% 2011 39% 2011 25%** 2014 
 
Source: ERIA (2014), *Asian Development Bank (2015), and ** MPI (2015). 
 
▪ Contribution to number of businesses  
As indicated in Table 2.7, in most ASEAN countries it is estimated that SMEs represent more 
than 99 percent of total establishments. These companies include mainly microenterprises 
and many informal household enterprises, around 75 percent of total companies, and extend 
to small enterprises, around 10 to 20 percent of total companies. Medium size enterprises 
usually constitute less than 5 percent of total companies (ERIA 2014). This distribution of 
firms by size indicates the ―missing middle‖ in the ASEAN countries. There are many 
reasons for a missing middle in the distribution of firms by size  (see Tybout 2000; Hsieh & 
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Olken 2014; Tybout 2014). However, common reasons include costly business environments 
with high taxes and restrictive regulations, problems in gaining access to finance, and 
corruption. Thus, improving the business environment plays an important role in promoting 
the growth of micro and small businesses to become medium sized businesses (Harvie & Lee 
2002c).  
 
The data contained in Table 2.7 is based primarily on formal registered companies. Informal 
enterprises, such as household enterprises, mainly exist in low income countries and are not 
counted in this data. Thus, the contribution of the SME sector to the number of businesses, 
employment, income and exports is likely to be under-represented. Formalisation of informal 
enterprises, such as household enterprises, will increase the contribution of SMEs, especially 
in CLMV countries, where they are dominated by informal enterprises. Furthermore, 
becoming officially registered is beneficial to firms in terms of increasing their productivity 
and the longer-term stability of the business (Rand & Torm 2012). Only formally registered 
enterprises can receive loans from banks and formal institutions, and achieve other support 
from government. This can exert an important impact on the efficiency and productivity of 
firms in the long term. 
 
▪ Contribution to employment 
Table 2.7 also indicates that SMEs generate between 50 to 97 percent of total employment in 
the ASEAN member countries. Medium size companies commonly account for less than 5 
percent of all companies; however, they generate 20 percent of total employment. The 
―missing middle‖ is thus a considerable issue. These medium size enterprises contribute more 
than proportionately to employment, and outputs, as well as to exports. The promotion of 
small enterprises to grow and become medium and large size enterprises is important. SMEs 
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are the greatest source of employment generation for both the informal and formal types of 
enterprises (ERIA 2014; Harvie 2015b). Although the number of micro companies across the 
region is high, representing around 70 to 80 percent of total companies in the private sector, 
they create only 10 to 25 percent of overall employment. Thus, the growth of micro and small 
firms to medium-sized enterprises can contribute proportionately to employment. According 
to APEC (1999), SMEs play a vital role for young workers and women workers. These 
employees are more likely to get jobs in informal enterprises such as trade or other services 
which enable them to combine household work, child rearing and paid work. In addition, 
women who have migrated from rural areas are more likely to be found working as wage 
employees in firms producing apparel and other textile products, food and kindred products, 
and textile mill products (APEC 1999). Thus, the improvement of SMEs will not only 
encourage economic empowerment and contribute to inclusive growth, but also enhance the 
role of women, and nurture youth and women entrepreneurs. 
 
▪ Contribution to GDP 
The proportional contribution of SME production in total domestic output is hard to 
determine in ASEAN economies. As can be seen in Table 2.7, the contribution of SMEs to 
GDP varies across regional economies (ERIA 2014). SMEs contribute up to 52 percent of 
GDP in Indonesia, and 45 percent in Singapore, where there are a large numbers of SMEs, 
while in Brunei, where GDP is mainly contributed by exports of crude oil and natural gas, 
SMEs contribute only 23 percent of GDP.  
 
Moreover, Hall (1995) estimates that SMEs typically contribute from 20 to 60 percent of 
GDP in East Asia. Hall (2002a) also illustrates that SMEs contribute from 30 to 70 percent of 
total value added or sales across the region on average. In particular, small and micro 
40 
 
companies contribute significantly to developing countries, with a more than 50 percent share 
of output in China and in the Philippines (Hall 2002a). 
 
▪ Contribution to exports 
There are few countries which retain data and information about the contribution of SMEs to 
the import and export of goods and services. It is also difficult to approximate the 
contribution of SMEs to indirect exports when SMEs join global value chains. Hence, it is 
difficult to estimate reliably the proportion of exports created by SMEs. In Table 2.7, the 
contribution of SMEs to direct exports is estimated to vary from 10 to 31 percent. However, 
Asasen et al. (2003) states that SMEs contribute from 10 to 30 percent of total direct exports 
and from 15 to 25 percent of merchandise export earnings in ASEAN economies. 
Furthermore, if indirect exports are taken into account, the contribution of SMEs to exports 
could be much larger. In the manufacturing sector, SMEs in the ASEAN region often join a 
value chain, or supply chain, and thus their contribution to the input of MNC exports is not 
counted in direct exports (Tambunan 2009). However, there are several reasons for the 
limited involvement of SMEs in export activities: (i) SMEs commonly serve local markets; 
(ii) SMEs have to address non-tariff barriers, such as certification, product standards, 
registration procedures, process standards, packaging and labelling, testing procedures, 
logistics, environmental and labour standards, bureaucracy, and customs administration, 
which adds to exporting costs for SMEs; and (iii) SMEs have a tendency to export a narrow 
range of low value adding exports, such as food products, leather goods, handicrafts, textiles 
and garments, and furniture items. 
 
According to Hall (1995; 2002a), in the East Asian countries, SMEs commonly contribute 
from 30 to 35 percent of total direct exports, but this figure still varies widely across 
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economies. The rates of export growth for SMEs are normally higher than their rates of GDP 
growth. The available data shows the growth rate of SME exports is higher than overall 
export development, which means that SMEs in Asia in general have already been 
internationalising over time (Hall 1995; 2002a; Tambunan 2008; Harvie 2015b). However, in 
comparison with the contribution of SMEs to business numbers, around 99 percent, and 
generating employment, 50-90 percent of the total, the contribution of SMEs to exports in 
ASEAN is limited. These SMEs in ASEAN still have some difficult problems with cost, on-
time delivery, product quality and packaging, and face many difficulties in internationalising, 
mainly from non-tariff barriers such as licenses and quotas (Harvie et al. 2015). Regional 
integration initiatives, such as the AEC and CPTPP, recognise that there is a problem here 
and that this needs to be addressed. Thus, the AEC and CPTPP have a separate chapter of 
their agreements devoted to SME related issues. 
 
▪ Entrepreneurial engine  
There is some research on SMEs as the ―entrepreneurial engine‖ in East and South-East 
Asian countries (Hall 2002b; Harvie & Lee 2005a). First of all, a large proportion of 
employment growth is provided by SMEs; typically, in the economies which have reliable 
data, around 70 percent of employment growth is provided by SMEs. Even in economies 
which have no reliable data, SMEs are important. For example, SMEs have generated more 
than 82 percent of employment opportunities in China in recent years (Xiangfeng 2007).  
 
In Cambodia, Laos, Myanmar and Vietnam the growth of the formal private SME sector has 
been slow because of political and historical as well as cultural reasons. Thus, SME start-ups 
have the potential to be the main source of employment generation and development for these 
economies in the future. In Vietnam, the Philippines and similar countries, it will be 
42 
 
necessary to generate more than three million additional managers or entrepreneurs (Harvie et 
al. 2015). In the past, this could have been considered as a government responsibility; 
however, this task is too huge for most governments to oversee, and requires a regional 
approach which ASEAN could provide. 
 
▪ Contribution of SMEs to reducing poverty and achieving social objectives 
As identified above, there is a significant disparity in the economies of members in ASEAN, 
such as between the poverty rates in the CLMV, Indonesia and the Philippines. In addition, 
according to the Human Development Report (UNDP 2013), gender inequality is still a 
significant problem in ASEAN countries, especially in Cambodia, Indonesia, Laos, Myanmar 
and the Philippines. Thus, if the AEC is to achieve its goal of broad-based and inclusive 
development of each member country, solving the poverty gap is a major challenge. In order 
to gain the broad benefits of inclusive development it is necessary to encourage women, 
ethnic minorities and young people to take part in the process of economic growth. SMEs in 
developing economies tend to focus on intensive labour activities and to be better at job 
generation (Schmitz 1995; Neumark et al. 2011). However, labour productivity in SMEs, 
especially SMEs in rural areas, is considered low in comparison with large firms. 
Encouraging an efficient and dynamic SME sector is essential in this task. An SME sector 
which is flexible and healthy can assist in creating sustainable jobs and social unity as well as 
decentralised growth, leading to a reduction in excessive and unfair economic and regional 
inequalities (Schmitz 1995; OECD 2004; United Nations 2013).  
 
SMEs can play an important role in the economic participation and empowerment of the 
poor, socially disadvantaged, young people, ethnic minorities and women, allowing them to 
contribute to and gain benefits from economic growth and from regional development. SMEs 
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can be considered as a means to reduce gender inequality. It is estimated that women have a 
crucial presence in the SME sector, accounting for around one-third of entrepreneurs in the 
East Asian region (APEC 1999). Moreover, women are found in all of the main areas of 
goods, manufacturing and service provision. In Indonesia, 40 percent of formal business 
companies are owned and operated by women and the equivalent proportion in the 
Philippines is 45 percent (DFAT 2015).  
 
2.5 AEC objectives and economic integration in ASEAN  
2.5.1 AEC objectives 
The ASEAN vision 2025 is a vision of an integrated, peaceful and stable community. This 
vision is based on the ASEAN Vision 2020, the Declaration of ASEAN Concord II, the 
ASEAN Charter, and the Roadmap for an ASEAN Community (2009-2015) (The ASEAN 
Secretariat 2015a). The three pillars of the ASEAN Community in ASEAN vision 2020 have 
also been developed for the new vision of 2025; namely, the ASEAN Political-Security 
Community Blueprint 2025 (APSC), the ASEAN Economic Community Blueprint 2025 
(AEC) and the ASEAN Socio-Cultural Community Blueprint 2025 (ASCC). These three 
Blueprints have been carefully formulated to detail specific strategic objectives and actions 
which intend to achieve progress and positive development in the respective areas of the three 
communities.  
 
The AEC 2025 Blueprint emphasises that, by 2025, the AEC shall be highly integrated and 
cohesive; competitive, innovative and dynamic; with enhanced connectivity and sectoral 
cooperation; and a more resilient, inclusive, and people-oriented, people-centred community, 
integrated with the global economy (The ASEAN Secretariat 2015a, p. 9). This is an 
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ambitious attempt at mounting the different economies towards an entity resembling a 
community. 
 
The AEC 2025 is built on five interrelated and mutually-reinforcing pillars. The four pillars 
in the AEC 2015 still remain relevant in the new vision. The five pillars of AEC 2025 are: (a) 
A Highly Integrated and Cohesive Economy; (b) A Competitive, Innovative, and Dynamic 
ASEAN; (c) Enhanced Connectivity and Sectoral Cooperation; (d) A Resilient, Inclusive, 
People-Oriented, and People-Centred ASEAN; and (e) A Global ASEAN. As broad and 
multi-faceted as these pillars are, the goals of the AEC have already been met on many socio-
economic fronts. The first AEC pillar seeks to create a highly integrated and cohesive 
regional economy that supports sustained high economic growth by increasing trade, 
investment, and job creation; improving regional capacity to respond to global challenges and 
mega trends; advancing a single market agenda through enhanced commitments in trade in 
goods, and through an effective resolution of non-tariff barriers; deeper integration in trade in 
services; and a more seamless movement of investment, skilled labour, business persons, and 
capital. The second pillar helps to create a competitive, innovative and dynamic community 
which fosters robust productivity growth including through the creation and practical 
application of knowledge, supportive policies towards innovation, a science-based approach 
to green technology and development, and by embracing the evolving digital technology; 
promotion of good governance, transparency and responsive regulations; effective dispute 
resolution; and a view towards enhanced participation in global value chains. The third pillar 
seeks to achieve enhanced connectivity and sectoral cooperation with improvements in 
regional frameworks, including strategic sectoral policies vital to the effective 
operationalisation of the economic community. The fourth pillar seeks to create a resilient, 
inclusive, people-oriented and people-centred community that engenders equitable 
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development and inclusive growth; a community with enhanced micro, small and medium 
enterprise development policies and cooperation to narrow the development gaps; and a 
community with effective business and stakeholder engagement, subregional development 
cooperation and projects, and greater economic opportunities that support poverty 
eradication. This creates important opportunities for SMEs in these countries to expand their 
markets and participate in regional value chains. The final pillar envisages a global ASEAN 
that fosters a more systematic and coherent approach to its external economic relations; a 
central and foremost facilitator and driver of regional economic integration in East Asia; and 
a united ASEAN with an enhanced role and voice in global economic fora in addressing 
international economic issues. 
 
Each of these pillars will also be implemented by a comprehensive strategy. The 
implementation of the AEC is anticipated to bring more opportunities for its member in terms 
of increasing exports, attracting FDI, joining global value chains, improving high skill labour 
for less developed members as well as increasing cheap labour for more developed members, 
transferring technology, infrastructure development, and enhancing connectivity with other 
ASEAN member countries and partners. It also brings more challenges for its members, due 
to the development gap between them. The following sections will discuss in more detail the 
main contents of AEC SMEs, and the specific opportunities, as well as challenges, faced by 
CLMV countries in the process of economic integration. 
 
2.5.2 SMEs in ASEAN economic integration 
As discussed in the previous section (section 2.4.2), SMEs play an important role in 
employment generation, economic growth, exporting, value chain participation, reducing 
poverty and achieving social objectives in ASEAN countries (Harvie & Lee 2002c). The 
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ASEAN Community also emphasises the role of SMEs in the third AEC pillar. This pillar 
highlights SMEs as a key element of the ASEAN vision 2025. The ASEAN Policy Blueprint 
for SME Development (APBSB) 2004-2014 confirms that SMEs in ASEAN are a main part 
of regional as well as international supply chains (ASEAN 2004). The objectives of the 
Strategic Action Plan for ASEAN SME Development (SAPASD) 2010-2015, which replaced 
the APBSB, included engagement of SMEs in accessing technology development, finance, 
human resources, and improvement of competitiveness (ERIA 2014). The AEC defines a 
transparent strategy for the private sector, especially the participation of SMEs, in order to 
achieve inclusive development in the region. However, the opportunities and challenges 
facing SMEs have also arisen from the process of globalisation and regional economic 
integration. There is a need to better understand the factors which contribute to the 
productivity and competitiveness of ASEAN SMEs, in particular those located in the CLMV 
countries, in order to achieve the opportunities and overcome the challenges of economic 
integration as well as to achieve AEC objectives. 
 
2.5.2.1 Opportunities 
As an important part of any trade agreement, the AEC focuses on addressing trade barriers 
that disproportionately challenge small business, including opaque customs regulations, 
complex trade paperwork, and the slow delivery of small shipments, as well as logistical 
problems
5
. The implementation of the AEC 2015 measures relating to the elimination of tariff 
and non-tariff barriers and the facilitation of trade have created a greater free flow of goods. 
In the new AEC Blueprint for 2025, ASEAN will continue to reduce or remove borders and 
barriers behind the borders, such as trade-related documentation requirements, costs to trade, 
                                                 
5
 Most trade agreements have given little attention to small businesses until quite recently. So ASEAN 
emphasises, in particular, the important role of small business in attaining successful integration of the region. 
SMEs, as discussed in Section 2.4, are considered to be the ―back bone‖ of ASEAN economies, and the main 
motivation for the success of the economic integration in ASEAN. However, SMEs are also strongly impacted 
by the economic integration. Thus, the AEC focuses on addressing the issues of SMEs in its trade agreement.   
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time to trade, quality of physical infrastructure (for example, roads, ports, air transport), 
internet service, access to finance, and contract enforcement procedures, that obstruct trade, 
so as to achieve a seamless, efficient and competitive movement of goods among countries of 
the region. Collectively, these improvements should help SMEs expand their markets, 
transfer new technology, and also find new material resources. Enhancing their 
competitiveness and capabilities then becomes a critical national and regional priority. 
 
These are some of the issues considered in previous discussions about the contribution of 
SMEs in ASEAN. The contribution of SMEs quickly drops off to around 30 percent in terms 
of direct export value in most ASEAN economies (see Table 2.7), as SME exporters have 
limited resources to overcome both tariff and non-tariff barriers. The establishment of the 
AEC offers great promise for a lowering of both of tariff and non-tariff barriers in the region 
from which SMEs could especially benefit. SMEs have more opportunities to export. 
However, the ability of SMEs to join export markets will depend on their ability to improve 
their productivity and competitiveness.  
 
The AEC means a unified market and production base consisting of over 620 million people, 
which could expand to over 3 billion through the RCEP being negotiated between the 10 
ASEAN members, China, Japan, South Korea, India, Australia, and New Zealand. Further 
expansion could be brought about by the implementation of the CPTPP. The AEC, the RCEP, 
and the CPTPP bring significant opportunities for ASEAN‘s SMEs to realise economies of 
scale in production. 
 
In addition, the opportunities for ASEAN SMEs in global value chains are enormous (Harvie 
& Charoenrat 2015). Participation in value chains exposes SMEs to a large customer/buyer 
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base, as well as opportunities to learn from MNCs and from competing and surviving in the 
hotly contested global marketplace. As discussed in the previous section, in recent years 
ASEAN has been an attractive destination for MNCs. The FDI inflows from outside the 
region reached US$119.9 billion in 2015. ASEAN has been a better market than China for 
foreign investors in term of labour cost and the market size (Knowledge@Wharton 2014). In 
the last few years, the labour cost in China has been increasing. In addition, expanding the 
ASEAN market from an increasing middle class in Thailand, Malaysia, and Indonesia make 
the ASEAN market more attractive. The AEC 2025 Blueprint also aims to further enhance its 
attractiveness as an investment destination globally through the establishment of an open, 
transparent and predictable investment regime in the region. This could open up more 
opportunities for ASEAN SMEs to join the global value chains. Thus, SMEs need to improve 
their ability to join these value chains by increasing their productivity and competitiveness. 
 
Furthermore, AEC 2025 highlights measures to support SMEs that include access to capital, 
skilled labour and technology. As a key element of the first AEC 2025 pillar, the financial 
sector integration vision for 2025 includes many strategic objectives aimed at delivering 
financial products and services to a wider community that is under-served, including SMEs. 
It aims to establish credit organisations to facilitate SMEs, which provide credit enhancement 
to SMEs without collateral. It also proposes to establish debt resolution agencies to assist 
distressed but viable SMEs, as well as appropriate services or mechanisms that will provide 
financial support for SMEs. All of these measures address the difficulties that SMEs face in 
accessing finance. One of the objectives of AEC 2025 is the free movement of skilled labour 
in ASEAN. SMEs have more opportunities to approach high-skilled workers, especially 
professionals and high-skilled managers from developed countries, and could also improve 




2.5.2.2 Challenges  
The process of globalisation and increased regional integration could create difficulties for 
SMEs, particularly those in the CLMV. SMEs face challenges from increased competition, 
the ability to adapt to rapidly changing market demand, technological change, and capacity 
constraints relating to knowledge, innovation, and creativity. Due to a number of weaknesses 
related to their small scale, the full potential of SMEs is often not fully realised. Harvie 
(2015b), Harvie and Charoenrat (2015), and Saleh and Ndubisi (2006) note the weaknesses of 
SMEs including: (i) a lack of resources (finance, skilled labour, technology, and market 
information); (ii) a lack of economies of scale and scope; (iii) higher transaction costs; (iv) a 
lack of networks and experience of domestic and international markets; (v) increased market 
competition and concentration from large multinational enterprises caused by globalisation 
and economic integration; (vi) an inability to compete against larger firms in terms of 
research and development (R&D), expenditure and innovation (product, process, and 
organisation); (vii) being subject to considerable ―churning‖ and instability; and (viii) a lack 
of entrepreneurial zeal, capacity, and know-how. 
 
SMEs will face high competitive pressure in domestic markets from cheap imports and the 
entry of MNCs. They may lose their traditional markets due to low competitiveness. SMEs 
also generally face difficulties in accessing new markets, as they have limited resources, 
expertise, and market information (Harvie & Lee 2002a; Harvie & Lee 2008; Saleh et al. 
2008). There are some critical factors in enhancing market entry capability. First, knowledge 
about business opportunities, customers, competitors, distribution procedures, local rules and 
regulations, and taxation is essential. Second, the policy and regulatory framework must be 
well-organised, and must provide the necessary trade infrastructure and other facilitation 
50 
 
services. Third, the pressure and cost of conforming to new trade rules, potentially murky 
non-tariff measures, and higher technical standards can be new barriers. These factors can 
hinder SMEs‘ access to new markets, as well as their ability to maintain competitiveness in 
domestic markets (Harvie & Lee 2008; Harvie 2015a). 
 
In addition, SMEs find it difficult to succeed in global value chains, and there are some 
factors that require attention. First, SMEs are compelled to conform to international standards 
for quality, technology, delivery and after sales service. However, many SMEs will not meet 
these requirements. Second, SMEs need to build their connectivity, or the means by which 
they can join value chains. They may fail to gain a foothold and have to forgo large market 
development expenditures as a result (Harvie & Charoenrat 2015). 
 
Thus, an improvement in the competitiveness and productivity of SMEs is the most critical 
success factor if they are to take advantage, and overcome the challenges, of economic 
integration (Kaplinsky & Readman 2001; Harvie & Charoenrat 2015).  
 
2.6 Challenges facing CLMV countries, and a case study of Vietnam 
2.6.1 ASEAN economic integration and challenges for the CLMV countries 
The CLMV countries are the four most recent members of ASEAN. Vietnam has participated 
in ASEAN since 1995, Myanmar and Laos since 1997, and Cambodia since 1999. The total 
population of the CLMV countries is 158 million, equal to one-fourth of the total ASEAN 
population. Cambodia, Laos and Myanmar have been identified by the United Nations as 
less-developed countries. After two decades of integration and transition, they have emerged 
as dynamic and open economies; however, their GDPs per capita are still noticeably low. 
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There is still a significant gap in economic development between these countries and the rest 
of ASEAN. 
 
Due to the sizeable gap between the CLMV and ASEAN-6 countries in regard to economic 
development and motivation toward closer economic links, integration between the CLMV 
and ASEAN-6 has been weak and ASEAN has, for much of its period of existence, lacked a 
strong engine for leading the economic integration process 
6
 (Tran 2005). The expansion of 
ASEAN in the 1990s with the entrance of four new members (CLMV), as well as the gap in 
development between the ASEAN-6 and these four new members, contributed to a slowing 
down of economic integration of ASEAN (Yue 2004). For instance, the CLMV countries 
were allowed to delay the application of specific integration methods, such as the application 
of the AFTA schedule on tariff-cutting, which was to be completely eliminated by 2010 for 
the ASEAN-6, but in 2015 for CLMV. The AEC 2025 Blueprint also incorporates the 
continuing commitments of CLMV under the AEC Blueprint from 2015 to 2018. 
Furthermore, according to Alavi and Ramadan (2008), the development gap between ASEAN 
member countries has not converged after decades since its establishment. ASEAN needs 
policy tools which are strong enough to improve CLMV economies and narrow the 
development gap (Alavi & Ramadan 2008). The success of the economic integration in 
ASEAN would depend on reducing the development gap amongst its members (The ASEAN 
Secretariat 2017b). Closer economic integration is unlikely to work if some countries 
(ASEAN-6) gain a lot while other countries (the CLMV) lag behind. Sustainable growth for 
the region also requires closing the gap, addressing poverty and the income gap. 
                                                 
6
 Only Singapore is a developed country. Although its GDP per capita is rather high, Singapore‘s strength and 
size are small according to most economic parameters. The biggest economy is Indonesia with a GDP of $857.6 
billion in 2015 and which contributed 35.3 percent of total ASEAN GDP. However, with a population of 255 
million people, its GDP per capita is also low and it has a long history of economic, political, and social 





Social equity and environmental sustainability are necessary in the pursuit of economic 
growth for the CLMV countries (Alavi & Ramadan 2008). These countries should continue 
to deregulate and liberalise their economies to enhance the competitiveness of their  firms and 
overall economies, and should develop their labour force for improved economic productivity 
and poverty reduction (Menon 2013; OECD 2013a).  
 
2.6.2 A case study of Vietnam 
The CLMV countries are similar in terms of a low economic base, an economic transition 
process from centrally planned economies to market-oriented economies, slow opening and 
integration into global and region economies, and a low level of development. However, 
Vietnam has achieved remarkable successes in the development of its economy and 
businesses, and successes in economic integration in terms of exports and attracting FDI. It 
also has an available rich database for SMEs which facilitates the analysis of the evolution of 
their productivity, as well as allowing identification of the key determinants of their 
productivity. An understanding of productivity improvement will better prepare SMEs for 
competition arising from closer economic integration. It is because of these advantages that 
Vietnam is used as the case study for the CLMV countries. A lack of reliable data for the 
CLM countries makes it impossible to cover all countries. However, it should be borne in 
mind that Vietnam is at a higher stage of development than the CLM countries although their 
historical backgrounds are similar – communist/socialist governments, strong central control, 
limited private sector, etc. So the path that Vietnam is following would be one that these 
other countries can also follow. Therefore, Vietnam‘s experiences, including those of its 
SMEs, could also be applied to these other countries. This section presents and analyses the 
experience of Vietnam‘s economic transition and its success in the development of the 
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private sector, especially the considerable development and significant contribution of private 
SMEs in the Vietnamese economy. 
 
Since the mid-1980s, these CLMV countries have been involved in economic transition from 
inward-looking to outward-looking growth strategies, from centrally planned economies to 
market-oriented economies, and from economies which were close to the Soviet Union or 
strongly dependent on communist allies to economies which are now close to international 
and regional market economies. Vietnam started its own renovation policy, known as Doi 
Moi, in 1986. The following section explains Doi Moi in Vietnam, and analyses the 
contribution of the private sector, especially private SMEs, to the successful economic 
renovation of Vietnam. Similarly, Laos has also engaged in economic reform under the 
banner of the ―New Economic Mechanism‖ (NEM) in December 1986. In the case of 
Cambodia, it began its own market-oriented reforms in 1993 and normalised its multilateral 
relationships with financial organisations, such as IMF, World Bank, and ADB bank. 
Myanmar‘s economic reforms only began in 2011 through a series of political, economic and 




After the introduction of economic reform, all of the CLMV countries
8
 achieved high rates of 
economic development during the 1990s, as well as in recent years. Annual aggregate real 
GDP growth during 1990-2000 was 7.5 percent on average in Cambodia, 6.2 percent in Laos, 
6.8 percent in Myanmar, and 7.4 percent in Vietnam, and for the period 2001-2014 these 
growth rates were 7.8, 7.4, 11.3 and 6.4, respectively (World Bank 2015). The private sector 
has contributed significantly to GDP growth in CLMV, as economic reforms spur the private 
sector's rapid development (OECD 2016). However, they are still at a low level of economic 
                                                 
7
 The military still exerts considerable influence despite a move to ―democracy‖. 
8
 Myanmar only began its economic reform in 2011. However, it also had a high rate of economic development 
in the 1990s. 
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development in comparison with the ASEAN-6 countries. The CLMV economies, which are 
still considered as low-income and least-developed economies, need to overcome various 
challenges to develop and obtain greater policy cohesiveness (Harvie et al. 2015). As shown 
in Table 2.3, a large developmental gap exists between the ASEAN member countries. The 
average GDP per capita of the ASEAN-6 is nearly seven times higher than that of the CLMV. 
 
The extent of export value and FDI received is also a contributory factor in explaining the 
developmental gap between these two groups of ASEAN members, with the exception of 
Vietnam which has had considerable success in exporting and attracting FDI after opening its 
market. While Laos, Myanmar, and Cambodia had the lowest FDI, Vietnam outstripped 
Brunei Darussalam and the Philippines in 2015, as can be observed in Table 2.3. While 
Vietnam accounted for 9.8 percent of total net FDI inflows from outside ASEAN, Cambodia, 
Laos and Myanmar only accounted for 1.3 percent, 0.9 percent, and 0.6 percent respectively. 
Vietnam contributed 14.4 percent of total ASEAN trade in 2015 while Laos, Myanmar, and 
Cambodia made up only a small proportion of total ASEAN trade (0.3 percent, 0.9 percent, 
and 1.2 percent, respectively).  
 
Furthermore, Vietnam can be a good case study for the development of the private sector in a 
transition economy, especially private sector SMEs. Vietnamese economic reform under the 
Doi Moi process has created an appreciable growth in the size of the private sector, excluding 
agriculture. Thus, in the group of CLMV countries, Vietnam has an available rich data set of 
private manufacturing SMEs over a long period which is based on a large population of 
SMEs
9
. Vietnam has had considerable achievements in the development of its business 
                                                 
9
 This dataset has been conducted by ILSSA and CIEM with financial support from Sida in collaboration with 
the Institute of Economics at the University of Copenhagen and the European Institute of Japanese Studies at the 
Stockholm School of Economics. It is the longevity as well as the quality of Vietnamese SME data that makes it 
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sector. DoiMoi has been implemented through several policies to enhance the business 
environment for all corporate enterprises (Harvie & Tran 1997; Beresford 2008). The detail 
of economic transition and the contribution of private SMEs in the process of economic 
transition in Vietnam will be discussed in the next sub-section.  
 
2.6.2.1 Economic transition in Vietnam 
As mentioned previously, Doi Moi in 1986 aimed to transform the country from a central 
planning model to a market driven economy. High rates of growth and rapid development 
characterised the Doi Moi. The annual average GDP growth of Vietnam was 6.25 percent 
during the period 1986 to 2014, and 7.17 percent during the shorter period from 1991 to 2005 
(see Figure 2.1). This rapid and sustained economic development enhanced the lives of many 
Vietnamese citizens. The poverty rate
10
 dropped quickly (Vietnamese Government 2015), 
decreasing to only 15.97 percent in 2006, and declining further to 9.5 percent in 2011 and 7.8 




                                                                                                                                                        
an attractive country to study, as well as giving us potential insights into what the other countries (CLM), with 
little to no data, also need to do. 
10
 The poverty rate as defined by the Vietnamese government is based on US$1.33 per day in rural areas, and 
US$1.66 per day in urban areas. 
11
 The World Bank (2012b) also recognised Vietnam‘s achievement in reducing poverty from 58.1 percent in 
1993 to below 10 percent in 2010. The international poverty lines defined by the World Bank are US$1.25 per 
day and US$2 per day at the 2005 purchasing power parity (PPP) price. The US$1.25-a-day line was established 
based on the mean of the national poverty lines in the poorest 15 countries, and the $2-a-day line is based on the 




Figure 2.1: Vietnam’s GDP growth per annum from 1986 to 2014 
 
Source: General Statistics Office (2006) and Statistical Yearbook 2006 – 2014. 
 
The economic transformation in Vietnam during the Doi Moi period can be divided into three 
phases: transition to a market economy (1986-89), structural reform and stabilisation (1990-
2000), and recent developments since 2000: 
 
▪ Transition to a market economy: 1986-1989 
At the Sixth Party Congress in December 1986, Doi Moi was approved and the reform 
process was accelerated. It officially indicated Vietnam‘s transformation towards a market 
oriented economy, a recognition of the weaknesses in the previous planning model and a 
willingness to adjust policies with the objective of attaining a multi-sector market economy. 
Thus, Doi Moi removed the program of neo-Stalinist central planning in Vietnam (Fforde & 
de Vylder 1996) and ushered in a new Foreign Investment Law which was relatively liberal 
compared to other countries in South-East Asia at the time and was approved in December 
1987, and the Politburo issued Resolution 10, in March 1988, which effectively led to de-




































































































































The transition process was given further impetus in 1989 when price controls in the market 
were removed (Fforde & de Vylder 1996). In addition, a series of reforms, particularly 
addressing macroeconomic stability, was also promoted. For instance, in the banking sector 
positive real interest rates were introduced and the exchange rate was floated. These measures 
were aimed at reducing hyperinflation. State-owned enterprises became autonomous in 
building their business plans, no longer dependent on a plan assigned by the central 
government. Moreover, reform measures were introduced in some sectors, including the legal 
system, building the capacity of the private sector, trade and finance (David & Ljunggren 
1997). Because of these crucial changes, after 1989 Vietnam began the transformation to a 
market economy (Fforde 1999).  
 
Despite volatility and fluctuation in the GDP growth rate during the first year after Doi Moi, 
the rate of GDP growth, on average, over the next few years was dramatic compared to 
previous periods. Over the period from 1986 to 1989, the GDP average annual growth rate 
was 4.3 percent
12
. Despite the downturn in industrial and construction growth in 1989, all 
economic sectors experienced healthy development during this period. 
 
There had been a series of microeconomic reforms in the late 1970s and in the following 
decade, conducted step by step. These finally achieved the necessary momentum to reform 
the economy to a market-based system. Many policy changes as well as policy experiments 
had already been introduced long before Doi Moi was introduced in 1986. Therefore, the 
reform process has been implemented gradually, with caution and experimentation (Griffin 
                                                 
12
 The real GDP average annual growth rate was only 3.7 percent in the period 1975-1985. However, the 
average annual inflation rate was 21.2 percent. Inflation was particularly high in the early 1980s, at 50percent, 
and 587.2 percent in 1985 (Phong 2008). [Just checking that 587.2 percent is correct? It is just much higher than 
the other figures.] 
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1998). While some studies consider the transition in Vietnam as an example of a courageous 
reform program (Dollar 1996; Riedel & Comer 1996; Riedel 1997), economic reform 
programs in Vietnam still included several orthodox features, such as growth in interest rates, 
credit restraint, devaluation and fiscal contraction (Dollar 1996). The stabilisation program of 
1989 was considered to be pure IMF orthodoxy despite there being no IMF presence behind 
it in Vietnam (Riedel & Comer 1996). Some analysts of the transition in Vietnam concluded, 
on the other hand, that Vietnam adopted a ―big bang‖ approach to economic transition (Phan 
2003).  
 
▪ Structural reform, stabilisation and deceleration of reform: 1990 – 2000 
In the late 1980s the methods of stabilisation adopted offered positive outcomes. The 
economy began to grow rapidly and sustainably in the first half of the 1990s. During the 
period from 1990 to 1994 the annual average real GDP growth rate was 7.3 percent, higher 
than the 4.3 percent in the period from 1986 to 1989 (see Figure 2.1). GDP growth in the 
industry sector as well as in the services sector was strong and contributed crucially to 
economic development (see Table 2.8). In the period from 1990 to 1994 the industry sector 
and services sector had high annual real growth rates at 9.8 percent and 8.7 percent 
respectively, while the annual real growth rate of the agriculture sector was just 3.3 percent. 
During this period the private sector, and private SMEs in particular, and the foreign invested 
sector played an important economic growth role (Harvie 2008). In the first half of the 1990s 
the economy gained a remarkable inflow of FDI. Registered capital from FDI rose from 
US$341.7 million in 1988 to US$10.16 billion in 1996 after the FDI Law of 1987 became 
effective. However, from 1997, as a consequence of the Asian financial and economic crisis, 
registered FDI capital inflows began to drop and were only $2.56 billion in 1999. Moreover, 
the inflation rate in Vietnam dropped dramatically from 320 percent in the period from 1986 
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to 1989, falling continuously to 30.6 percent during the period from 1990 to 1995. Therefore, 
during the period 1990-1995 the real growth rate increased remarkably (Riedel 1997). 
Furthermore, the annual population growth rate declined to 1.5 percent leading to the average 
annual real growth rate in GDP per capita increasing by 6.3 percent during the period from 
1990 to 1995. However, the growth of output was based on the more capital intensive state 
and FDI sectors; thus, employment growth was slow during this period (Phan et al. 2006).  
 
The economy of Vietnam experienced a downturn in the second half of the 1990s. Real GDP 
growth reached a peak of 9.5 percent in 1995. Nevertheless, the reform momentum weakened 
by 1996, before the financial economic crisis in Asia, but real GDP growth remained high at 
9.3 percent (Figure 2.1). Remarkably, Vietnam‘s growth rate was not only high but was 
sustained over a prolonged period. However, the influence of the Asian financial and 
economic crisis started to appear in 1998, when there was a reduction in GDP growth from 
8.2 percent in 1997 to only 5.8 percent in 1998. This exposed major structural weaknesses in 
the economy and the government began to re-think the development strategy with more focus 
on reform and liberalisation; more emphasis on SMEs and the private sector began to occur 
from 2000. 
 
▪ Decade of development, growth and integration: 2001 – present 
Since 2000 the Vietnamese economy has grown significantly based on a new momentum of 
reform and liberalisation, although the currency crisis in the region in 1997 exerted its 
influence as did the global economic recession after 2008. The economy grew at an annual 
average real rate of 6.3 percent during the period from 2001 to 2014. The GDP growth rate 
was highest in 2007 at 8.5 percent, but dropped to 6.3 percent in 2008 and 5.3 percent in 2009 




The economic structure of Vietnam has changed significantly since DoiMoi, with a 
decreasing share of agriculture and increasing share of industry and services, a typical 
development trajectory for an industrialising/developing economy. The services sector 
currently accounts for the largest proportion of the economy, followed by the industry sector 
then the agriculture sector (see Table 2.8), whereas agriculture was the largest sector not only 
in terms of output but also in terms of employment in the previous period, 1986 to 1995. The 
proportion of agriculture in GDP decreased from 38.06 percent in 1986 to 24.53 percent in 
2000 and to 18.12 percent in 2014, industry increased from 28.88 percent to 36.73 percent, 
and 38.5percent, and services increased from 33.06 percent to 38.74 percent and 43.38 
percent, respectively (see Table 2.8). While industry‘s share of GDP in Vietnam was among 
the top three of ASEAN members (World Bank 2014), the share of Vietnam‘s agriculture 
was still larger and the share of services smaller compared to most ASEAN countries. Rapid 
economic growth has been achieved over the Doi Moi period mainly based on the transfer of 
resources from low productivity activity (agriculture) to higher productivity activity (industry 
and services). The development of the private sector after Doi Moi is considered to be the 
main contributor to the increase of the industry and services sector. The development of the 





Table 2.8: Structure of GDP in Vietnam by sector from 1986 to 2016  
Year 
Agriculture, forestry and 
fishing 
Industry and construction Services 
Share Growth Share Growth Share Growth 
(%) (%) (%) (%) (%) (%) 
1986 38.06 3.0 28. 88 10.9 33.06 -2.3 
1990 38.74 1.0 22.67 2.3 38.59 10.2 
1995 27.18 4.8 28.76 13.6 44.06 9.8 
2000 24.53 4.6 36.73 10.1 38.74 5.3 
2005 20.97 4.0 41.02 10.7 38.01 8.5 
2010 18.89 2.8 38.23 7.7 42.88 7.5 
2014 18.12 3.5 38.5 7.1 43.38 6.0 
2016 18.14 1.36 36.37 7.57 45.48 6.98 
 
Source: General Statistics Office (2006), Statistical Yearbook 2006 – 2014, and General 
Statistics Office (2017a) 
 
2.6.2.2 Private sector and SMEs in the Vietnamese economy  
▪ Development and contribution of the private sector 
Reform under the Doi Moi process created an appreciable growth in the size of the private 
sector. Regulations were announced in 1988, including Decree No. 27 and 28/HDBT on 
ownership and Resolution No.16/NQTW on renovation and policies toward the non-state 
sector, which recognised the rights of the private sector alongside the state sector (Hemlin et 
al. 1998). These new regulations stated that Vietnam recognised the important role and need 
for the long term survival of the private sector. Simultaneously, these regulations removed 
limitations to the dimensions of capital investments in the private sector (Beresford 1993). 
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There is a broad range of non-state companies in Vietnam which includes the private sector, 
consisting of sole proprietor/private companies, household companies, collectives, co-
operatives, limited liability companies, partnership companies, joint stock/share-holding 
companies, and foreign invested companies. In Vietnam, the domestic non-state sector 
consists of all the above types of enterprises except for foreign invested companies; and the 
domestic private sector is the domestic non-state sector, but not including collectives.  
 
According to Ramamurthy (1998), both push and pull factors appeared after the Doi Moi 
process began that contributed to the formation of new companies. The reform created a need 
for small-scale units due to a gap in meeting demand created by the reduction in the power of 
state companies. Additionally, there was also a pull component, which was the demand for 
entrepreneurs to generate employment for themselves as well as for members of their family. 
The Enterprise Law 1999
13
 placed more emphasis on encouraging the formalisation of 
enterprises. This law and its revised version in 2005 created a favourable and fair business 
environment for all types of ownership form and economic sector. They also encouraged a 
number of household enterprises which dominated over private SMEs to become formal 
enterprises. 
 
The domestic non-state sector and the FDI sector represented, on average, 64 percent of total 
GDP during the period from 1986 to 2014. The state sector‘s share of GDP during the period 
from 1986 to 2014 was, on average, 36 percent despite being the ―market leaders‖ in the 
economy. As can be seen in Table 2.9, the state sector‘s share of GDP fluctuated in this 
period: it decreased from 40.18 percent to 31.9 percent during the period from 1995 to 2014. 
The domestic non-state sector was the largest ownership type, with an average share of 52.26 
                                                 
13
 In this period, the Law on Foreign Investment in Vietnam 1996, the Enterprise Law 1999 and the State 
Enterprise Law 2003 co-existed. The Enterprise Law 2005 is a single enterprise law applicable to all types of 
enterprise in a market economy. 
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percent of GDP during the period 1986 to 2014, despite a reduction in its share of GDP from 
almost 64.7 percent in 1990 to 49.03 percent in 2000 due to an increased share of the foreign 
invested sector. The FDI sector has had steady growth in its share of GDP from 2.1 percent in 
1989 and 3.63 percent in 1990 to 20 percent in 2014. 
 
Table 2.9: Structure of GDP by ownership type from 1986 to 2014 
Year 
State Domestic non-state Foreign invested sector 
Share Growth Share Growth Share Growth 
(%) (%) (%) (%) (%) (%) 
1986 39.73 1.7 60.27 3.7 - - 
1990 31.8 -3.5 64.7 9.3 3.63 88.3 
1995 40.18 9.5 53.52 9.4 6.03 14.98 
2000 38.52 7.72 49.03 5.04 13.28 11.44 
2005 38.4 7.37 45.61 8.21 15.99 13.22 
2010 33.74 4.62 47.54 8.09 18.72 8.12 
2014 31.9 4.9 48.0 6.2 20.1 6.7 
 
Source: General Statistics Office (2006) and Statistical Yearbook 2006 – 2014. 
 
▪ Private SMEs in the Vietnamese economy 
SMEs in Vietnam were first defined in Decree No. 90/2001/NDCP issued by the Government 
on 23 November 2001. Under this generalised and flexible definition, formally registered 
SMEs are companies that have less than 300 workers and have registered capital of less than 
VND 100 billion (nearly US$630,000 in 2001). This definition does not distinguish the 
variety of SMEs by scale (micro, small or medium), or by their business sector (industry, 
service and agriculture). Additionally, the use of both capital and labour in the definition can 
also create issues in recognising SMEs since the two criteria do not always correspond. 
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Moreover, the criterion of registered capital is not transparent since it refers to the capital 
announced by the business when registering to reflect its own degree of liability. There is 
usually a big gap between operational capital and registered capital (MPI 2008). Due to 
difficulties in using the definition to identify SMEs, a new definition of SMEs was 
announced by the Government under Decree No. 56/2009/ND-CP on 30 June 2009 in 
Support to the Development of SMEs. This new official definition, effective from 20 August 
2009, is more detailed and accurate. The registered capital in the previous definition was 
changed to total capital, which is similar to total assets, up to 100 billion VND (around 
US$5.6 million). It also divided SMEs into different groups consisting of micro, small and 
medium companies with various criteria for the number of employees and capital in each 
business sector. This new definition is designed to easily categorise SMEs according to their 
size classification and economic sector of operation. 
 
SMEs account for a significant proportion of Vietnamese companies. Among 442,485 formal 
companies in operation in 2015, over 97.96 percent were formal SMEs based on the 
employee criterion (Table 2.12). As can be seen in Table 2.12, the number of operational 
companies increased rapidly by more than 3.5 times from 125,092 in 2006 to 442,485 in 
2015, mainly due to the increase in the number of micro enterprises. Since 2000, when the 
Enterprise Law was enacted, the number of enterprises, especially SMEs, increased rapidly: 
in 2015 the number of SMEs was 11.5 times higher than in 2000, with an average annual 
growth between 2000 and 2015 of up to 19.1 percent (General Statistics Office 2013a; 
General Statistics Office 2017b). However, the number of newly registered firms which are 
actually in operation and surviving until now is an issue in Vietnam. A report by the General 
Statistics Office (2014) indicated that the share of SMEs surviving for the first three years 




The number of enterprises is even greater if informal companies, such as most household 
firms
14
, are included. In the most recent Business Establishment Census
15
 in 2012, Vietnam 
had 4.63 million individual business households at 1 July 2012 (General Statistics Office 
2013a). If the number of SMEs included household firms in the informal sector, then SMEs 
would represent 99.84 percent of the total number of business enterprises (General Statistics 
Office 2013a). Therefore, SMEs dominate the formal business sector. But household 
enterprises will not provide a solid foundation for the sustainable growth of the economy. It is 
important to encourage formalisation of these enterprises. 
 
                                                 
14
 A household business is a business that has not registered as an enterprise under Vietnam‘s Enterprise Law. 
Not all businesses are required to register as enterprises. Thus, many businesses operate as household 
businesses, both informally (i.e. without a licence) and formally (i.e. with a licence). 
15
 This census does not occur regularly.  
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Table 2.12: The number of companies in operation and share of SMEs from 2006 to 2015 (at 31 December each year) 
 Total companies 
Large firms 
(% of total) 
SMEs 
Total SMEs Medium Small Micro SMEs with  
   (% of total) (% of total SMEs) female owners 
I. Total        
2015* 442,485 9,032 (2.04) 433,453 (97.96) 7,868 (1.82) 103,718 (23.93) 321,867 (74.26)  
2011 324,691 7,750 (2.39) 316,941 (97.61) 6,853 (2.16) 93,356 (29.46) 216,732 (68.38) 81,226 (25.63) 
2010 279,360 7,077 (2.53) 272,283 (97.47) 5,618 (2.06) 79,085 (29.05) 187,580 (68.89)  
2009 236,584 6,219 (2.63) 230,365 (97.37) 4,879 (2.12) 68,784 (29.86) 156,702 (68.02) 21,408 (9.29) 
2008 192,179 5,800 (3.02) 186,379 (96.98) 4,359 (2.34) 61,871 (33.2) 120,149 (64.46) 19,218 (10.31) 
2007 149,069 5,447 (3.65) 143,622 (96.35) 3,934 (2.74) 48,426 (33.72) 91,262 (63.54) 18,592 (12.95) 
2006 125,092 5,018 (4.01) 120,074 (95.99) 3,289 (2.74) 40,482 (33.71) 76,303 (63.55)  
II. By ownership 
1. State sector 
2015* 2,835 1,186 1,649 410 1,127 112  
2011 3,265 1,305 1,960 510 1,309 141 129 
2010 3,281 1,383 1,898 539 1,256 103  
2009 3,360 1,461 1,899 564 1,265 70 105 
2008 3,307 1,491 1,816 567 1,179 70 111 
2007 3,481 1,564 1,917 569 1,283 65 121 
2006 3,699 1,699 2,000 564 1,379 57  
2. Domestic non-state sector 
2015* 427,709 5,390 422,319 6,470 97,161 318,688  
2011 312,416 4,639 307,777 5,572 87,772 214,433 80,491 
2010 268,831 4,112 264,719 4,440 74,218 186,061  
2009 226,676 3,330 223,346 3,732 64,039 155,575 20,898 
2008 183,246 2,987 180,259 3,230 57,666 119,363 18,762 
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 Total companies 
Large firms 
(% of total) 
SMEs 
Total SMEs Medium Small Micro SMEs with  
   (% of total) (% of total SMEs) female owners 
2007 140,627 2,642 137,985 2,875 44,516 90,594 18,218 
2006 117,173 2,233 114,940 2,309 36,821 75,810  
 
3. FDI sector 
2015* 11,940 2,456 9,484 988 5,430 3,066  
2011 9,010 1,806 7,204 771 4,275 2.158 606 
2010 7,248 1,582 5,666 639 3,611 1.416  
2009 6,548 1,428 5,120 583 3,480 1.057 405 
2008 5,626 1,322 4,304 562 3,026 716 345 
2007 4,961 1,241 3,720 490 2,627 603 253 
2006 4,220 1,086 3,134 416 2,282 436  
 





Most SMEs in Vietnam are domestic non-state companies which represent 97 percent of all 
current SMEs in 2011. The number of domestic non-state SMEs increased rapidly by almost 
three times from 111,940 in 2006 to 307,777 in 2013, after the Competition law in 2004 and 
the Business law in 2005 further provided a legal framework with which to encourage 
business development in Vietnam. 
 
The proportion of SMEs in both the foreign invested sector and the state sector has declined 
recently. The number of larger state firms decreased from 1,699 in 2006 to 1,305 in 2011 and 





Table 2.13 shows that the three sectors with the highest proportions of SMEs during the 
period from 2006 to 2015 were trading and repairing, manufacturing, and other services. The 
proportion of all SMEs in trading and repairing decreased slightly from 42.5 percent in 2006 
to 39.71 percent in 2015 and that in manufacturing decreased from 19 percent in 2006 to 
14.77 percent in 2015, while the proportion of SMEs in the service sector increased from 20.8 
percent to 29.55 percent. The manufacturing sector has had the third largest share of SMEs 
since 2000 (General Statistics Office 2008).  
 
  
                                                 
16
 According to the Ministry of Planning and Investment, overall, in the period 2006-2011, the number of 
businesses in the state sector reduced by 2.5 percent as a result of the policy of equalisation, renovation and 





Table 2.13: Distribution of SMEs by sector from 2006 to 2015 
 
2006 2007 2008 2009 2010 2011 2015* 
Total SMEs 
120,074 143,622 186,379 230,365 272,283 316,941 433,453 




2,235 2,268 2,125 2,281 2,443 3,197 3,708 




1,054 1,338 1,855 2,137 2,168 2,476 2,447 
(0.88) (0.93) (1.00) (0.93) (0.80) (0.78) (0.56) 
Manufacturing 
22,834 26,718 33,955 40,286 42,662 49,684 64,011 
(19.02) (18.60) (18.22) (17.49) (15.67) (15.68) (14.77) 
Electricity, Gas and 
Supply 
976 1,155 1,370 1,564 1,666 1,860 2,569 
(0.81) (0.80) (0.74) (0.68) (0.61) (0.59) (0.59) 
Construction 
16,918 20,099 27,252 34,558 42,119 43,395 60,492 
(14.09) (13.99) (14.62) (15.00) (15.47) (13.69) (13.96) 
Trading and repairing 
51,039 59,567 78,882 95,403 111,490 127,673 172,124 
(42.51) (41.47) (42.32) (41.41) (40.95) (40.28) (39.71) 
Other Services 
25,018 32,477 40,940 54,136 69,735 88,656 128,102 
(20.84) (22.61) (21.97) (23.50) (25.61) (27.97) (29.55) 
Note: The number in bracket is the percentage in total number of SMEs 
Source: Author‘s calculations based on the Enterprises Census 2006-2011 (General Statistics 
Office 2013b). ―*‖ is based on General Statistics Office (2017b) 
 
The contribution of SMEs to Vietnam‘s GDP varies depending on the calculation method and 
data sources. A recent report by Vietnam‘s Ministry of Planning and Investment (MPI) 
showed that SMEs contribute 40 percent of GDP, 51 percent of employment, 25 percent of 
exports and nearly 30 percent of the government tax and revenue budget (MPI 2015). The 
development and contribution of SMEs in the Vietnamese economy has been achieved based 






▪ Support for developing SMEs 
In Vietnam, economic reform has been implemented through several policies to enhance the 
business environment for all corporate enterprises. There have also been some policies 
specifically concentrating on SMEs in Vietnam since 2000 when the Enterprise Law was 
launched. Decree No. 90/2001/ND-CP on 23 November 2001 was the first high level SME 
policy statement. It provided the first official definition of SMEs, as discussed above, and 
also established a crucial legal foundation to assist SME growth with several initiatives 
ranging from support on investment, export encouragement, market entry support, production 
premises, and the foundation of a credit warranty fund in order to support data, sub-contracts, 
consultation, and SME incubators. Nevertheless, the decree does not provide explicit 
instructions for the execution mechanism, targets, orientation and primary contents of 
encouragement policies. The difficulties in specifying appropriate assistance policies was 
further worsened by the wide definition of SMEs which was provided by this decree (MPI 
2008). 
 
In the period from 2001 to 2006, specific policies have been issued on SMEs. These policies 
cover all areas identified by Decree No. 90/2001/ND-CP, including procedures for access to 
finance, trade and export promotion, technical assistance, the development of human 
resources, and the organisational structures of agencies which are related to SMEs. These 
policies include direct assistance for SMEs and enhancements to the SME business 
environment. Nevertheless, there are some problems with the implementation of these policy 
procedures because of unrealistic and unclear requirements. For instance, the Credit 





nine funds are actually operating (MPI 2008). The poor execution of the Credit Guarantee 
Fund in practice is mostly because of poor feasibility and capital shortage of local authorities 
(Cuong et al. 2007). Thus, the Credit Guarantee Fund cannot attract investors due to the 
expectation that it is a not-for-profit financial organisation (MPI 2006). The approach for its 
support is another issue since it takes considerable time and effort for SMEs to access it. 
There have been complaints about unfair treatment between state-owned enterprises and non-
state enterprises, especially problems accessing finance and other programs. Even with 
initiatives designed specifically for SMEs, access is usually only offered to companies which 
have close relationships with government or which are willing to make informal payments. 
Therefore, although the introduction of the Enterprise Law in 2000 improved the general 
business environment, many obstacles for SMEs still exist. These obstacles include access to 
main factors in production, especially land and credit, poor quality of human resources, poor 
availability of business development services, and the lack of a pro-private and competitive 
business environment (Cuong et al. 2007; Harvie 2008; Le & Harvie 2010). 
 
The new Decree No. 56/2009/ND-CP on support for SMEs, released on 20 August 2009, 
provided a clearer and more detailed definition of, and support measures for, SMEs. The 
Prime Minister issued Decision No. 1231/QD-TTg dated 7 September 2012 approving the 
Second SME Development Plan for the period 2011 to 2015. This plan achieved some key 
objectives as evaluated in the previous section in terms of the growth in the number of SMEs, 
and the contribution of SMEs to the economy (MPI 2015).  
 
The quick development and significant contribution of private SMEs in the process of 





relevant case study for research on private SMEs in developing countries in the process of 
economic transition and economic integration, such as the CLMV countries in ASEAN.  
 
2.7 Summary 
This chapter has provided an overview of the formation of the AEC, the economic 
performance of this region, economic integration in this region due to the expansion of 
ASEAN members, and its integration into the global economy. As a bloc, ASEAN countries 
together have a population of 625 million, a total GDP around US$2.4 trillion, total global 
merchandise trade of US$2.5 trillion and FDI of US$122.4 billion in 2013. It has become an 
important region in the world. However, ASEAN‘s promotion of economic integration and 
the connections between members remain weak, and ASEAN still lacks a strong and capable 
engine to lead the integration process due to the low level of development among members 
on average and a great gap in development between members. The average GDP per capita of 
the ASEAN-6 is nearly seven times higher than that for CLMV member countries. 
 
The formation of the AEC opens up many opportunities and challenges for SMEs. However, 
SMEs, especially SMEs in the CLMV, face many weaknesses. They face difficulties in 
competing with foreign companies in both domestic and foreign markets. They are also 
finding it hard to take advantage of economic integration, such as joining global value chains. 
Thus, an improvement in SME competitiveness and productivity is the most critical success 
factor in a competitive environment of economic integration. Identifying the key factors 
contributing to productivity growth can form the basis of effective policy aimed at enhancing 






This chapter has also analysed Vietnamese private manufacturing SMEs as a case study for 
CLMV countries. They have similar experiences in terms of economic transition starting 
from a very low base, a slow opening and integration into global and region economies, and a 
low level of development in comparison with the ASEAN-6. However, Vietnam has had 
remarkable successes in the process of economic integration in terms of exports and 
attracting FDI. It also has an available rich and quality SME data set which has been built on 
a sizeable number of businesses operating in Vietnam since DoiMoi. 
 
The next chapter will review available literature on the productivity of SMEs and its 
determinants. Different measures of firm performance will be discussed wherein productivity 
is one of the most important criteria. The next chapter will concentrate on the important 
issues which are related to the topic of this study: how to improve SME productivity to 







Chapter 3: Review of SME productivity 
 
3.1 Introduction  
The previous chapter reviewed the important role of SMEs in the economies of ASEAN 
countries in general. SMEs play a vital role in these countries in terms of generating 
employment, increasing output, enhancing exports and inclusive growth, empowering the 
economy, alleviating poverty, distributing wealth widely, and bringing employment 
opportunities and ensuring equality for women and ethnic minorities. However, SMEs, 
especially in the CLMV, are using out-of-date technology, lack skills and capacity in 
management, have low efficiency and productivity and lack competitiveness. They face 
increasingly fierce domestic and worldwide competition, high levels of uncertainty and rapid 
changes in the technological environment. There are also both difficulties and opportunities 
for SMEs in the face of globalisation. However, the readiness of SMEs to compete in 
globalisation has to begin by improving their productivity and therefore their competitiveness 
(Wong 2009; Harvie 2015a; Harvie & Charoenrat 2015). Improving productivity is a long-
term goal for the survival of SMEs. As Paul Krugman, the 2008 Nobel prize-winning 
economist, posited: ―Productivity isn‘t everything, but in the long run it is almost everything‖ 
(see Krugman 1997, p.11). The productivity of SMEs and its determinants in the literature are 
reviewed in this chapter. There are many determinants of SME productivity including firm 
characteristics, entrepreneur characteristics, and business environment factors, which are 







This chapter is structured as follows. Section 3.2 introduces the concept of productivity and 
productivity growth. Section 3.3 reviews the importance of productivity growth for firm 
performance and competitiveness. Section 3.4 concentrates on the determinants of SME 
productivity. This section discusses and reviews theoretical and empirical studies on the 
particular impacts of firm characteristics, business environment characteristics and 
owner/manager characteristics on SME productivity. Section 3.5 reviews studies on 
productivity and its determinants using Vietnamese manufacturing SME data, the case study 
country used in this thesis. Finally, a summary of the discussion and key points is provided in 
the last section of the chapter. 
 
3.2 An introduction to productivity and productivity growth  
In a firm‘s production process, factor inputs, such as labour and capital, are used in order to 
produce output. In other words: ―The production function describes the technical relationship 
between the inputs and outputs of a production process‖ (Coelli et al. 1998, p. 12). 
 
A typical production function can be represented by the following equation: 
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where Y is the output of a production unit i (either a country, an industry or a firm) at time t 
produced by the vector of inputs X. The function F(.) proxies the body of knowledge 
available to the producer.      is the level of output not attributable to factor inputs, also 
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where the TFP index is equivalent to the ratio of produced output and total inputs employed. 
This approach was first introduced by Solow (1957) as a tool for productivity analysis using 
aggregate data at the country level. Another approach which can be used to calculate 
variations in productivity over a period of time is productivity change (productivity growth). 
Productivity growth of a unit between two periods of time, t and t+1, can be presented as: 
 
        
      
  
      
    
                                                             
 
Nishimizu and Page (1982) decomposed the TFP change into technological change and 
technical efficiency change. Taking the best production function frontier, which is the 
maximum output attainable based on a given level of input, technological change as a 
dynamic concept represents the shift in the best frontier resulting from technological 
progress. A change in technical efficiency, on the other hand, represents the effect of actions 
undertaken by the firm, such as an improvement in managerial practices, in order to ―catch 
up‖ with industry best practices. The next chapter will provide a detailed discussion of other 
decompositions of the TFP change, and the estimation method used for these decompositions.  
 
Firms having a relatively high TFP will produce higher amounts of output with the same set 
of inputs than firms with a relatively low TFP. Thus, firms with a higher TFP can produce 





According to Coelli, Rao, O'Donnell and Battese (2005), the natural measure of company 
performance is the productivity ratio which divides outputs by inputs, where larger values of 
this ratio are associated with better performance. Increases in productivity and efficiency are 
the most crucial fields of development since they concentrate on growth in the long-term. An 
efficient firm is effective if it achieves maximum output with a given level of resources, or if 
it uses the minimum resources for a certain level of output (Coelli et al. 2005). Both 
efficiency and productivity represent significant economic aspects of company performance 
and thus are significant measures of company performance (Coelli et al. 2005). Efficiency 
and productivity are the logical approaches from an economics perspective as they are all 
about the efficient allocation of scarce resources. For these reasons, all empirical and 
theoretical works on company performance concentrate on measuring company productivity 
and efficiency to some extent, especially in the manufacturing sector (Storey 1990; Bevan et 
al. 1999). 
 
3.3 Importance of productivity and productivity growth  
Total factor productivity (TFP) growth refers to growth in output that is not attributable to 
factor inputs. Thus, productivity is a widely discussed concept, not only in the academic 
literature but also among political leaders, trade unions and industry leaders. For businesses, 
productivity growth is important because providing more goods and services to consumers 
translates to higher profits. As productivity grows, a firm can turn resources into revenues 
and retain cash flows for future growth and expansion. Per unit costs of highly productive 
firms should fall and a price advantage in the market can be achieved, resulting in more 
demand and more profit, which can then be reinvested in the firm. Thus, productivity growth 





productivity growth in business can be seen as follows. First, in a productive firm, all 
resources are used in an effective and efficient manner to get the best possible results from a 
given technology. When the efficiency of the company increases, the production capacity of 
the company is utilised to the optimum level. Second, enhanced production lowers the cost 
per unit of a product which, in turn, results in lower prices for the same products, which 
enhances the competitiveness of a firm in the market. Third, productivity growth is important 
because it reflects efficiency change and technological change. The development of 
technology enables increased production using similar inputs. Moreover, it enables a business 
to find out its weaknesses and strengths. It also leads the business to identify opportunities 
and threats that prevail in the market as a result of competition and changes in the business 
environment. Thus, productivity growth can be considered a measure of success or failure for 
any business, as well as indicating its likely sustainability in the market. 
 
3.4 Determinants of the productivity of manufacturing SMEs 
Given the importance of productivity to business success, described above, there are many 
questions to be examined regarding the expected productivity of firms: What are the sources 
of productivity within businesses? What are the methods to calculate their contribution to 
productivity? What are the main factors affecting the ability of firms to achieve a high 
expected productivity? As reviewed in Syverson (2011), there exists a rich literature on firm 
productivity and its determinants. Different specific aspects, including both external 
economic environment factors and individual decision making of economic agents (internal 
factors), can influence company performance in general (Vivarelli & Audretsch 1998). There 
are many potential factors which impact on the productivity of SMEs in the manufacturing 





enables an understanding of which factors policymakers should target in order to achieve 
TFP growth. This section will review the determinants of productivity and the factors that 
impact on the productivity of firms, examining in more detail both internal and external 
factors, including firm characteristics, entrepreneur characteristics, and business environment 
factors. 
  
3.4.1 Firm characteristics 
3.4.1.1 Firm size  
As described by Dhawan (2001), SMEs should have more potential to achieve greater 
productivity in their businesses based on their simpler business structure, greater flexibility 
and simple management processes to create prompt and effective strategies to exploit market 
opportunities and to acquire their desired market segments. These are obvious advantages for 
small-scale niche production and in the services sector. On the contrary, firms with larger, 
more hierarchical organisational structures will suffer losses in efficiency, as described in 
detail by Williamson (1967), who came up with a suggested optimum firm size. This 
proposition is also supported by Tortnakzy and Fleischer (1990), Scherer (1991) and 
Utterback (1994), who argue that smaller firms should be capable of responding to 
environmental changes more effectively than larger ones. For the contemporary business, the 
economic environment can change quickly, and small firms with a simpler business structure 
and greater flexibility have more advantages in being able to respond more quickly to 
environmental changes. In the same light, Carlsson (1989) reports that SMEs, with more 







There are also many other studies into linkages between productivity and the size of firm 
operations. Urata and Kawai (2002) examined TFP across different firm sizes in the Japanese 
manufacturing sector in different  time periods from 1966 to 1996. This research showed that 
larger firms have higher TFP levels and growth than smaller firms. These researchers 
indicated that firms with smaller numbers of employees were more capable of achieving 
greater TFP in their machinery use with fewer requirements for large scale facilities and more 
innovative integration in their infrastructure, while larger firms were found to have minimally 
efficient scales of production in their TFPs. Thus, technological and scale factors can be 
identified as having a strong impact on the TFP levels of firms. Aw (2002) uses firm level 
data of manufacturing SMEs in Taiwan to examine the relationship between firm size, 
productivity and growth. This research argues that there is a relationship between 
productivity, firm size and growth. The findings from this research show that more 
productive firms get larger and then larger firms have more ability to access information and 
resources which enables them to become even more productive. Thus, the empirical studies 
disagree about the nature of the relationship between firm size and productivity. 
 
3.4.1.2 Firm age  
There are some theoretical explanations for the relationship between firm age and 
productivity. In the early stages of a firm‘s life, this link may be driven by the ―learning by 
doing‖ hypothesis and/or the ―selection effects‖ hypothesis. Once firms are older this link 
may be indirect. The correlation between firm age and size may also depend on changes in 
management/ownership, and product life cycles or technology changes. The ―learning by 





Arkolakis et al. (2015). This theory argues that new firms normally need time to 
accommodate to the business environment within which they operate.  
 
When the productivity level of new firms is lower than that of existing firms in the industry, 
new firms have to catch up in order to be competitive. Thus, it is to be expected that the 
productivity growth rate of new firms is higher than the growth rate of existing firms‘ 
productivity. There is a negatively correlated relationship between productivity growth rate 
and firm age in the early stages of a firm‘s life, because of the learning process (Huergo & 
Jaumandreu 2004). However, this still depends on the development stage of the industry. In 
higher technology sectors, older firms may have more experience in adapting new 
technology. Thus, in this case new firms may initially have lower productivity growth than 
old firms. In addition, new firms change in order to attain an expected level of productivity 
which is sufficient for their competition and access to the market. However, those firms that 
do not change fast enough and cannot catch up with a higher productivity growth rate will be 
forced to exit. This process is called the selection effect (Foster et al. 2008; Syverson 2011). 
However, the older firms, especially in higher technology sectors, could have technology 
lock-in; that is, old firms are good at the old technology but are not capable when it comes to 
the new technology. This could work against older firms and not in their favour in that newer 
firms will immediately use the latest technology. 
 
As discussed in the previous section, productivity is likely to be correlated with firm size in 
the manufacturing sector. When a firm grows over time, its size becomes larger because of 
reinvestment for innovation. Thus, a relationship between firm age and productivity may be 





productivity (Van Biesebroeck 2005b; Leung et al. 2008). The link between firm age and 
productivity may be also related to changes in management/ownership, product life cycles, 
and technology change in their industry (Brouwer et al. 2005). In an industry with rapid 
technology change, there are different links between firm age and productivity growth. The 
new firms could have more motivation to adopt new technology, while the older firms could 
be subject to ―technology lock-in‖ where they have invested in technology that has become 
outdated. However, older firms may have the experience and available resources to adapt to 
the new technology. During the life of a firm, changes in management/ownership may 
happen, due to mergers, take-overs and divisions, which could lead to changes in 
organisational structure. These changes are likely to influence how the firm operates, such as 
organisational innovations, and, therefore, affect firm productivity. Productivity growth may 
temporarily decrease in the short term after the changes. The success of the changes will 
determine productivity growth in the long run (Patel 2005).  
 
The productivity of specific firms will be strongly related to the characteristics of the industry 
in which they perform. The productivity of an individual firm may depend on the phase of the 
product life cycle or the firm‘s life. At an early phase of the product life cycle, when new 
products are introduced to the market, firms focus on product innovation and face low 
competition. Under these conditions firms are likely to have high productivity (Klepper 
1996). Mature industries may, therefore, experience a slowdown or negative productivity 
growth. Some industries try to innovate and reinvent their product, or introduce entirely new 
products. Through innovations, these industries may enter a new phase of the product life 





between product innovation, as well as other categories of innovations and productivity, will 
be discussed in the next sections.  
 
3.4.1.3 Innovation  
The OECD defines innovation as ―the implementation of a new or significantly improved 
product (good or service), or process, a new marketing method, or a new organisational 
method in business practices, workplace organisation or external relations‖ (OECD 2005, 
p.46). This broad definition includes a wide range of possible innovations. All of the four 
types of innovations considered – product, process, marketing and organisational innovations 
– potentially contribute to improved productivity performance (Mohnen & Hall 2013). 
However, different forms of innovation impact on productivity differently.  
 
Introducing a new product into the market establishes a new source of demand, which can 
raise scale economies, and thus improve firm productivity by taking advantage of economies 
of scale (OECD 2000a). Furthermore, as discussed in the previous section, firms may enter 
the early phase of the product life cycle of a new product.  
 
Process innovation is expected to reduce production costs by saving some of the costly inputs 
such as labour. It clearly shows a positive and direct effect on productivity. Process 
innovation is of more interest to larger firms than to small firms. Large firms have a larger 
volume of production, so anything that reduces production costs will result in much larger 
gains. In addition, process innovation may have indirect effects, as a price reduction is led by 





decrease in product price could lead to an increase in sales, which can establish additional 
productivity improvements by the returns to scale (Mohnen & Hall 2013). 
 
The success of a product, especially a new product on the market, may strongly depend on 
the quality of the related marketing (Gupta et al. 1986). Junge et al. (2016) find that firms 
that conduct product innovation without marketing innovation, or marketing innovation 
without product innovation, do not reach higher productivity growth. An organisational 
innovation is the application of a new organisational system in a firm‘s business activities 
(OECD 2005). It can reduce administrative costs, enhance workplace satisfaction, and 
maximise labour productivity. An organisational innovation may combine with a process 
innovation in order to reduce costs through more efficient methods of production. Therefore, 
the presence of complementarity between different types of innovation may determine the 
impact of innovation on productivity.  
  
Innovation is generally expected to improve firm productivity, especially over the long term. 
However, it also implies substantial risk because the future payoffs from innovation are 
uncertain and expenses are irreversible (Shi 2003). For SMEs facing many barriers to 
accessing finance and skilled management, the cost of innovation may be outside their 
capabilities. SMEs tend to avoid excessive risks associated with innovation strategies (Miller 
et al. 2011). Thus, the most important form of innovation for small firms is product 
innovation, which is likely to involve less cost and to have the largest beneficial impact on 
the firm. However, with globalisation, technology changes have rapidly shortened product 
life cycles. It requires constant innovation. Thus, SMEs need to build their networks to 






3.4.1.4 Export density  
With globalisation, there are more export opportunities for SMEs, as discussed in Chapter 2. 
Many empirical studies have focused on examining the link between export status and 
productivity growth, such as Bernard et al. (1995) for U.S manufacturing from the 1970s to 
the 1980s, Van Biesebroeck (2005a) for the manufacturing sector in sub-Saharan Africa in 
the period 1992-1996, Aw et al. (2000) for manufacturing in the Republic of Korea and 
Taiwan (China) in 1986 and 1988, Bernard and Wagner (2001) for German firms, and 
Bernard and Jensen (2004) for U.S. manufacturing plants. Two theories are often applied to 
explain a positive relationship between export activities and productivity. The first is based 
on the self-selection hypothesis, which states that only highly productive firms will self-select 
into the export market (Bernard & Jensen 1999). The ―learning by exporting‖ hypothesis 
argues that export participation can contribute to productivity growth, which helps exporting 
firms to become more productive relative to non-exporters (Van Biesebroeck 2005a). The 
self-selection hypothesis argues that the most productive firms are able to overcome intrinsic 
barriers to exporting. Due to the fact that costs associated with exporting can be considerable 
for firms, only the firms that can cope with those costs effectively and that are determined to 
pay those costs will enter the market (Roberts & Tybout 1997). On the other hand, the 
―learning by exporting‖ hypothesis describes the main sources of gains from the exporting 
activities of firms, including: adopting international practices in the production and 
distribution of their products; the ability to receive feedback from stakeholders; technology 







There are many other scholars who emphasise that exporting firms in the manufacturing 
sector can achieve greater productivity from innovation, due to the high standards required by 
export markets (Rivera-Batiz & Romer 1990; Grossman & Helpman 1991). The main 
dynamic for innovation in these firms is that they invest in technology and product standards 
so as to compete more effectively in foreign markets. This would enhance the ability of these 
firms to increase their cutting-edge technology and managerial skills to deal with changes and 
channels in their foreign markets. 
 
3.4.1.5 Labour skill level 
Human capital is one of the main assets for any firm, especially SMEs (OECD 2013b). The 
current level of education and experience of the workforce of firms has been analysed as an 
important element of the growth of firms in the manufacturing industry. There has been 
considerable research exploring the contribution of human resources to firm performance, 
including the studies of: Vandenberg and Trinh (2016) for SMEs in Asian countries; Zwick 
(2006) for German firms from 1997 to 2001; Hara (2014) for Japanese firms from 2007 to 
2008, and Castany et al. (2007) for Spanish manufacturing firms from 1990 to 2002. It is also 
worthy of note that in these studies, smaller firms are found to have fewer skilled employees, 
in both the absolute number of skilled workers and the ratio of skilled workers to total 
employees, than larger firms. Due to this constraint, smaller firms have a reduced level of 







3.4.2 Business environment characteristics 
3.4.2.1 Geographic location and Clusters 
The origins of research about location and firm performance can be traced back to the work 
of Marshall (1920), who argued that urbanisation and, thus, urban agglomerations of 
geographical concentration of economic activities can result in a snowball effect, where new 
entrants can benefit from specialisation and higher diversity and take advantage of economies 
of scale in the production process. Firms are also encouraged to co-locate their facilities in 
the same industry so that they can concentrate their economic activities to reduce costs and 
achieve greater advantages, and take advantage of infrastructure and institutions as well as 
skilled labour. On the other hand, Henderson (1974) stated that impacts on the amenities of 
firms can offset productivity advantages, for example, increasing costs of labour, a sudden 
increase in competition in the industry, higher rents and congestion. The relationship between 
geographic location and firm productivity has been further refined by many researchers, such 
as Rice et al. (2006) and Webber et al. (2009) for Great Britain, Ciccone (2002) for Europe, 
and Alcacer and Delgado (2016) for the United States. These studies suggest the positive 
impact of agglomerations, economies of scale, and human and physical capital on firm 
performance.  
 
There are many factors that can be derived from location that relate to firm productivity and 
that have been examined in the literature, such as returns to economic mass (such as city size) 
(Combes et al. 2012; Gaubert 2018), the human labour and infrastructure (both physical and 
social) (Carlino & Voith 1992; Ciccone & Hall 1996; Fingleton 2003), and activities in the 
value chain (firms may have access to knowledge spillovers, and specialised suppliers, and 






Porter (1998) defines clusters as: geographic concentrations of interconnected companies and 
institutions in a particular field. Clusters encompass an array of linked industries and other 
entities important to competition. They include, for example, suppliers of specialized inputs 
such as components, machinery, and services, and providers of specialized infrastructure. 
Clusters also often extend downstream to channels and customers and laterally to 
manufacturers of complementary products and to companies in industries related by skills, 
technologies, or common inputs‖ (Porter 1998, p.78). Thus, there are two common types of 
cluster: vertical and horizontal. The former involves a grouping of inter-related firms at 
different stages in the production process while the latter consists of a grouping of firms at 
the same stage in the production process. There have been many conceptual analyses and 
empirical reviews of the contribution of clusters to the competitiveness of companies, 
industries, regions and countries, such as Hagen et al. (2012), Ho et al. (2007), and OECD 
(2000b). A cluster is generally regarded as an important means for SMEs to retain their 
profits in terms of economies of scale, reduced transport costs, and access to sources of 
labour and technology developments, and to benefit from training institutes, local support 
agencies, logistics firms, and relevant consultants (Schmitz & Nadvi 1999; Humphrey & 
Schmitz 2002). Their closeness with other firms in the same or related industries can also 
enhance knowledge exchange between SMEs (horizontally), and between SMEs and their 
supply chain networks (vertically) (Lund-Thomsen et al. 2016; Kanyoma et al. 2018). In 
addition, public-private partnerships and local business associations can provide support for 
innovations (product, process, marketing, and organisation) by local SMEs in clusters (Bazan 
& Navas-Aleman 2004). Cluster-based SMEs may also address the challenges of government 





than individual SMEs. They can pool resources and knowledge in ways that benefit the entire 
cluster. 
 
3.4.2.2 Access to finance 
Access to finance has been shown to be a critical factor determining the competiveness of 
SMEs and their readiness to take advantage of economic integration, in particular, joining 
global value chains (Harvie et al. 2010b). A number of empirical studies have found that 
SMEs which have more access to finance have greater potential to enter foreign markets than 
those that do not (Cull & Xu 2005; Beck & Demirguc-Kunt 2006; Adomako et al. 2016). 
However, SMEs face several obstacles and issues in accessing finance, due to their limited 
resources and perceived risk by lenders (Harvie et al. 2015; Yoshino & Taghizadeh Hesary 
2016).  
 
There is a common consensus in the literature that access to finance is the lifeblood of any 
firm (Hassanein & Adly 2008; Harvie et al. 2010b). The operating capacity of the firm and its 
potential for growth is at risk without sufficient access to funding. The growth of SMEs also 
depends on the form (formal and informal) and available amount of resources (seldom or 
completely available when the need arises) (Sexton & Smilor 1997). It is difficult for SMEs 
to access financial resources from the formal financial sector; it is impossible if they are 
informal small businesses (Hartarska & Gonzalez-Vega 2006; Rand 2007). In particular, it is 
also difficult for household enterprises transferring from the informal to formal sector to 
access formal finance from the banking sector. Thus, it is common that these companies 
depend on the savings of their owners, relatives or friends as well as informal financial 





ability to access desired sources of finance. This can be seen in the different levels of access 
for SMEs in specific countries. As Schiffer and Weder (2001) and Beck et al. (2006) show, 
larger firms are more capable of entering into financial arrangements than smaller firms. This 
is due to the fact that smaller firms are more vulnerable than larger ones and financial 
intermediaries are their main channels of capital (Beck et al. 2005). In addition, smaller firms 
face higher transaction costs than larger firms in obtaining credit (Abor et al. 2014). 
 
Access to finance is necessary in order to initiate, operate, and facilitate growth within a 
business. However, financial capacity is likely to be very different among businesses (Grande 
et al. 2011). For example, young firms may not have strong financial capability to implement 
new development projects. Such firms may depend more on loans and external support. 
Small firms, in particular, may face obstacles in accessing finance to assist in developing 
projects in support of innovation (Binks & Ennew 1996). Therefore, access to finance is 
considered as an important resource for the competitive advantages of SMEs (Grande et al. 
2011). A study by Ayyagari, Demirgüç-Kunt and Maksimovic (2011) gives a more detailed 
view of this by comparing the performance of small and young firms across the world, 
showing that financial systems may increase growth at the firm level by providing them with 




The relationship between corruption and firm performance has been broadly discussed in the 
literature (see Aidt 2003; Fisman & Svensson 2007; Mendoza et al. 2015). Many scholars 





firms, such as suppressed firm output growth (Hallward-Driemeier et al. 2006; Fisman & 
Svensson 2007), weaker employment growth (Aterido et al. 2007) and lower investments 
(Asiedu & Freeman 2009). In the long run, bribery has a detrimental impact on firm 
performance (Luo 2002; Hung 2008). The costs of corruption are not only the monetary cost 
of bribery but also the erosion of other critical resources such as the culture and reputation of 
firms, motivation for innovation and efficient allocation of resources. These costs may lower 
firm profit and be a cause of insufficient value of technology, talent and innovation. The 
consequence of this is that firm productivity may decrease.  
  
In a contradictory view, positive effects from corruption, including reduced information and 
transaction costs, reduced administrative procedures and time saving, have been identified in 
a number of studies (Lui 1985; Vial & Hanoteau 2010; Seker & Yang 2012; Wang & You 
2012). These studies suggest that firms can achieve their aims by using bribery to overcome 
bureaucratic government systems and complex or unclear regulations. As a result, they can 
save time and the firm can conduct more business activities, all of which ultimately may 
improve firm productivity and promote growth. 
 
However, while specific and favoured firms can benefit from corruption, all others are 
disadvantaged. In particular, firms more able to pay corruption costs could have applications 
and requests processed in shorter times and improve their chances of getting approvals for 
their establishments. The others, due to their lack of resources and competencies, will be 
limited by time lags for those approvals and by the higher costs. As only wealthy 
entrepreneurs have sufficient resources to pay, entrepreneurs with larger business networks 






Furthermore, paying informal costs can be seen as a type of investment (De Jong et al. 2012). 
These investments improve networks and social capital which, in turn, may help firms access 
new markets and facilitate better performance. In the short run, this sustained improvement in 
performance could help firms overcome specific challenges. This is due to the fact that bribes 
and connections become the main determinants for getting applications approved or 
achieving expected approvals from the government, and, in theory, can lead to greater 
benefits from time and money investments. The consequence of this is that widespread 
corruption can decrease the potential of firms to invest and have a negative effect on SMEs 
upgrading their businesses and improving their productivity.  
 
3.4.2.4 Competition level 
Pressures from direct competitors in the market of a firm can have a strong impact on their 
productivity levels. In a study by Foster, Haltiwanger and Krizan (2001), product market 
competition was found to have a strong linkage with productivity, producer growth and 
survival of firms. The influence of the competitive environment on a firm may be through a 
variety of channels, such as the relationship between spillovers and competition level as 
channels through which macroeconomic factors impact on firm productivity (Chanda & 
Dalgaard 2008; Syverson 2011)). In this interpretation there are some incentive mechanisms 
from spillovers: they enhance firms to innovate and adopt new technologies (Nguyen & 
Jaramillo 2014), and to invest more in R&D (Griffith et al. 2006) and labour training (Bryan 
2006). Other related studies, such as Bernard et al. (2006a), Fernandes (2007), Verhoogen 
(2008), and Bloom and Van Reenen (2010), focus on the link between intensity of 





efficient producers so that they could reduce their production costs, and less competitive 
firms would be forced to exit the market and make more room for new producers. This 
selection model also creates a productivity bar which new entrants should comply with to 
achieve their desired profits. The so-called ―Darwinian selection of the market‖ rewards the 
most competitive, flexible, dynamic, and innovative producers. An additional impact of 
higher competition on firm productivity may stem from the increased incentive for labour, 




Despite the difficulties involved in identifying and proving a clear and direct connection 
between company productivity and trade liberalisation (Clarke & Kirkpatrick 1992), Tybout 
(1992) argues that there are still some significant relationships between factor productivity 
and trade regimes. From the perspectives of the existing literature it should be mentioned that 
company productivity could be influenced by trade liberalisation through the crucial channels 
of economies of scale, X-efficiency and technological progress (Topalova & Khandelwal 
2011). 
  
▪ Economies of scale: In term of microeconomics, economies of scale refer to the cost 
advantages that a company can achieve by expanding its production. Economies of scale 
should create productivity improvements for companies. According to Coelli, Rao, O'Donnell 






Trade liberalisation is predicted to enhance a company's productivity through economies of 
scale. The crucial argument is that abolishing or lowering export restrictions leads to a 
decrease in the cost of penetration for exporters. In foreign markets the export price of goods 
is also decreased by lowering exporting taxes (Balassa 1961). As a result, domestic 
companies are supported to have better access to the international market, as well as being 
able to experience international improvements. However, economies of scale are not 
completely taken advantage of in the case of small developing countries (Kirkpatrick & 
Maharaj 1992). In these countries, several companies produce outputs for domestic 
companies venturing into foreign markets. Thus, the average production cost is decreased and 
companies achieve some economies of scale. 
  
It should be mentioned that returns to scale indicate a relationship between outputs and inputs 
in production. The development of economies of scale is the object of growing returns for 
companies. Exposure to trade creates an enhancement in scale efficiency depending on the 
allocation of output adjustments in different industries with various returns to scale (Rodrik 
1988).  
 
▪ X-efficiency: The notion of X-efficiency was first introduced by Leibenstein (1966). The 
growth of X-efficiency is part of the unexplained residuals of an output increase which is 
actual firm behaviour relative to optimal behaviour. The unexplained residual of output 
increase in the literature of economic growth is considered as TFP. The growing X-efficiency 
after liberalisation of trade is dependent on two probable influences: reduction of the price of 
imported inputs by decreasing trade protection; and raising the competitive pressure between 






First of all, trade protection, such as using trade tariffs and restrictions, is generated in order 
to protect domestic import-competing products, leading to higher prices for imported goods. 
On the one hand, this raises the profits of domestic manufacturers in competition with foreign 
companies, but on the other hand, through the imposition of taxes on imports, domestic 
manufacturers also pay a higher price for imported inputs. Trade liberalisation reduces both 
tariff and non-tariff barriers and makes the price of imports lower. Small and/or developing 
countries with a lot of import restrictions often manufacture low quality, limited products 
compared to others in the world market (Phan 2004). Trade liberalisation gives better access 
to diverse resources with a higher level of quality. In addition, input factors of manufacturing 
are distributed efficiently by applying higher quality inputs and lower prices. Thus companies 
can reach higher levels of output with efficient productivity and lower costs.  
 
Thus, trade regime liberalisation and trade cost reductions can create growing competitive 
pressures in a domestic market (Melitz & Ottaviano 2008). The influence of the competitive 
environment on a firm may be through a variety of channels as discussed in the previous 
section. Domestic companies encounter stronger competitive pressure because of the 
penetration of foreign counterparts which usually have higher productivity because of their 
management skills and advanced technology. Thus, domestic companies are likely to attain 
less profit because of a lower output price. Domestic companies, in order to survive in the 
market therefore have to be more efficient by decreasing production costs. Competition 
forces changes in company structure as well as upgrading of the production process to 
improve productivity (Melitz & Ottaviano 2008). Additionally, firms are forced by 





competitive, products (Bernard et al. 2006b). The entry or exit decisions of firms to optimise 
the product range supplied to the market leads to a reduction of trade costs, thus increasing 
the firm‘s productivity. According to Stone and Shepherd (2011), this adjustment by 
domestic firms is usually described as decreasing X-inefficiency. Thus, foreign competition 
is viewed as an external motivational efficiency factor contributing to X-efficiency 
(Leibenstein 1966).  
 
▪ Technological diffusion: Through technology diffusion from foreign counterparts, domestic 
companies can increase their own productivity. The crucial issue is that liberalising trade 
facilitates the procurement of technology from foreign sources such as foreign partners or 
FDI; thus, domestic firms have a chance to adopt better technology from more industrialised 
and developed countries. Based on the available literature, technology diffusion can happen 
through exchange of goods or technology (Grossman & Helpman 1990; Eaton & Kortum 
2002; Kiriyama 2012).  
 
Firstly, product exchange through importing or exporting activities is one of the most 
significant channels of technology diffusion. Liberalising trade can create opportunities for 
productivity improvements when domestic firms utilise imported intermediate machinery or 
inputs which are used for new product development (Stone & Shepherd 2011). In this 
situation, technology, as well as knowledge, as represented in the products themselves, is 
transferred to domestic firms through importation. Furthermore, trade in products can 
facilitate idea and knowledge exchange by exposure to trade partners (Kiriyama 2012). 
Domestic companies can, based on the application and inspection of trade goods, enhance 





technological spillovers in order to make technology diffusion easier as well as improving 
productivity gains from trade. In addition, by meeting the requirements of product quality and 
product design for foreign importers, exporters in the domestic market will learn from them. 
Foreign importers can also assist local companies with managerial and technical support 
(Park et al. 2010; Kiriyama 2012). Thus, domestic exporters can gain knowledge and 
technology through spillovers to improve their own technological progress. ―Learning by 
exporting‖, as investigated critically in the literature, is basically the idea that technological 
progress is achieved as a by-product of exporting activities. 
 
Trade in technology is another channel of technology diffusion. Products which embody 
specific technical information secured by intellectual property laws are not permitted to be 
copied by others. Because of the lack of research experience compared to foreign 
counterparts, development of new products is expensive for firms in developing economies. 
Thus, domestic companies utilise resources to study and adapt new technologies from abroad 
by trading. Domestic companies also hope to increase technology by trading in technology in 
the form of licensing intellectual property in order to improve innovation by increasing the 
ideas pool and encouraging specialisation and innovative labour solutions. Thus, intellectual 
property legislation, as well as enforcement and trade in technology, according to Kiriyama 
(2012), has enhanced international technology diffusion. Through these channels, liberalising 
trade indirectly influences company productivity as a resut of the utilisation of advanced 







3.4.2.6 FDI   
The current literature has recognised a range of possible relationships by means of which 
foreign invested companies can influence domestic company productivity (Javorcik 2004; 
Lall & Narula 2004; Liu et al. 2009; Liu et al. 2016; Saleh et al. 2017). Two widely 
categorised groups of spillovers which have been reviewed are inter-industry (vertical 
relation) spillovers and intra-industry (horizontal relation) spillovers.  
 
▪ In intra-industry relationships, horizontal spillovers happen through demonstration impacts, 
competition impacts and labour mobility impacts from FDI companies which are in the same 
industry as the domestic companies (Teece 1977; Markusen & Venables 1999; Girma et al. 
2001; Javorcik 2004; Liu et al. 2009). 
 
First, demonstration impacts occur through the imitation and acquisition of new management 
skills and technologies by domestic companies from MNCs. It can be expensive and risky for 
domestic companies to present new technology, manufacture new products or access new 
markets because of the associated uncertainties and costs of acquiring knowledge (Crespo & 
Fontoura 2007). Thus, domestic firms, as followers behind MNCs, are prompted to adopt 
similar technology, products, marketing strategies and management skills to those that are 
used effectively by MNCs.  
 
Competitive influences are created by MNC penetration into the host country. This puts 
domestic firms under greater competitive pressure, forcing them to act in order to protect 
their market share (Girma et al. 2001). This makes domestic companies operate more 





processes of production and adopt new management skills and technology (Blomström & 
Kokko 1998; Aitken & Harrison 1999; Javorcik 2004). 
  
Finally, the influence of labour mobility and associated knowledge transfers occurs when 
skilled and trained workers and managers change positions from MNCs to domestic firms. 
Indeed, domestic firms have an incentive to hire workers who have knowledge and 
experience of management and technology from MNCs. Through this process domestic firms 
can expect to gain positive spillovers from MNCs (Fosfuri et al. 2001; Crespo & Fontoura 
2007). 
 
▪ Vertical relationships between domestic firms and foreign invested firms have recently been 
emphasised. Vertical relationships consist of forward and backward relationships. These are 
based on the interactions of foreign invested firms – as suppliers or buyers – with domestic 
companies. For example, MNCs could present opportunities to domestic firms as sub-
contractors or supply chain suppliers. Spillovers from backward relationships happen through 
contact between foreign firms and their local suppliers in upstream industries while spillovers 
from forward relationships happen through contact between foreign firms and their customers 
in downstream industries. Markusen and Venables (1999) point out that the presence of 
MNCs generates greater competitive pressure that tends to injure local industry (through 
horizontal relationships), but it may offer benefits to downstream client industries by 
reducing price (through forward relationships) and generating demand for local outputs in 
upstream industries (through backward relationships). Local suppliers and clients in contact 





through the generation of local suppliers‘ secondary employment (Blomström & Kokko 
1998). 
 
Some channels of backward relationships transfer both tangible and intangible assets from 
MNCs to domestic companies. First of all, the presence of MNCs in the domestic market can 
develop demand for local inputs. In the upstream industries, MNCs may also require 
intermediate inputs as well as services from domestic companies (Liu et al. 2009). In these 
situations, domestic companies can receive benefits of economies of scale in their production 
processes (Javorcik 2004; Crespo & Fontoura 2007). 
 
Liu, Wang and Wei (2009) also state that MNCs can impact on local suppliers not only in 
terms of buying products and services, but also by requiring the enhancement of the quality 
of inputs supplied by local companies. There are no reasons for MNCs to prevent technology 
diffusion to their domestic providers, especially as they benefit from intermediate inputs 
(Javorcik 2004). MNCs expect domestic providers to provide inputs for their manufacturing 
processes at a lower cost but at a high quality, similar to inputs manufactured in their home 
countries. Thus, there are several methods by which MNCs can receive benefits from sharing 
technology with local partners, including: assisting local prospective suppliers to create or 
build up production facilities; boosting and supporting infrastructure creation; supplying 
technical assistance or information which can improve product quality and introduce 
innovative processes to suppliers; helping in the buying of raw materials; supplying training; 
and assisting in management and organisational processes (Blomström & Kokko 1998; 
Javorcik 2004; Crespo & Fontoura 2007). Furthermore, higher quality products and on-time 





their technology and production processes (Javorcik 2004). MNCs may also help local 
suppliers to expand their lists of customers (Blomström & Kokko 1998). Forward spillovers 
also appear when MNCs sell products or services to domestic companies (Liu et al. 2009). 
Two popular ways for domestic clients to receive benefits from MNCs are: domestic clients 
need to use new and better quality inputs which are supplied to MNCs in upstream industries, 
often at lower prices; and domestic clients can receive training or other technical assistance 
from foreign partners in forward relationships (Javorcik 2004; Crespo & Fontoura 2007). 
FDI, usually from developed economies, and MNCs have enough R&D to lead the way to 
improved product quality. Furthermore, when products of MNCs are sold or transferred to 
local clients, particularly in small developing or less developed economies, expertise and 
other forms of technical support from foreign companies are then required by local clients. 
As noted above, productivity can be improved by horizontal spillovers from MNCs to local 
firms in the same industry. Backward connections capture productivity spillovers from MNCs 
to their local providers in upstream industries while forward spillovers can capture the 
productivity spillover from MNCs to their clients in downstream industries. 
 
3.4.3 Entrepreneur characteristics 
The relationship between the personal characteristics of entrepreneurs and the productivity of 
firms has been the subject of many studies into the contribution of entrepreneurs to the 
success of a business, such as Martin et al. (2013), Van der Sluis et al. (2008), and Peake and 
Marshall (2009). Expected productivity in firms is subject to human capital, social capital, 
achievement motivation, readiness to take risks and the entrepreneurial skills of the 





(education, experience, gender) are related to the productivity of a firm (Kalleberg & Leicht 
1991; Fischer et al. 1993).  
 
3.4.3.1 Education and experience 
The education-level and the previous experience of the entrepreneur are considered to have a 
positive influence on both the performance and the survival of the business (Pittaway & Cope 
2007; Woldie et al. 2008; Simpeh 2011). Van der Sluis et al. (2008) reviewed more than 42 
empirical studies in the literature about the relationship between an entrepreneur‘s education 
and firm performance, and found a positive and significant effect of the education of an 
entrepreneur on firm performance. Galloway and Brown (2002) and DeTienne and Chandler 
(2004) argue that entrepreneurs who have achieved a higher education level, such as 
university courses in entrepreneurship, have higher intentions to establish a business, and 
they may more successfully identify business opportunities than those who have a low 
education level in general. A higher education-level and previous experience are also 
expected to improve the ability of the entrepreneur to deal with shocks that are important to 
the growth and survival of the firm.  
 
3.4.3.2 Motivation and attitude towards risk 
In terms of achievement motivation and risk acceptance, the literature indicates that an 
entrepreneur‘s motivation to achieve and willingness to take on risks can explain the 
decisions of owners and managers to invest in later upgrading of their business operations. 
Shane et al. (2003) and Becherer et al. (2005) argue that an SME owner‘s motivation to 
achieve can strongly affect the decision of SME managers to upgrade their businesses. This 





career experiences of the owners (MacClelland 1961; Rauch & Frese 2000). However, the 
average degree of achievement motivation in the particular industry can also explain the 
attitude of firms towards upgrades to their business, and an ―internal locus of control‖ was 
identified as the main motivation for managers to upgrade. This locus of control was reported 
to be influenced by the system of norms and values in the society in which the firms are 
operating. Besides this, the achievement motivation of managers can also be encouraged by 
the reputation and/or successes of the owners (Utsch et al. 1999; Rauch & Frese 2000). The 
study of Rauch and Frese (2000) also recommends that these managers need to give more 
consideration to extreme risks which may go beyond the scope of their competences. As 
described in the studies of De Mel, McKenzie and Woodruff (2008) and Rauch and Frese 
(2000), there have not been strong linkages between the determination of firms to take risks 
and their success or failure.  
 
Finally, many studies suggest that the gender of the entrepreneur seems to be important for 
firm performance. The findings of these studies are still debated in terms of the way in which 
the gender of the entrepreneur impacts upon productivity, as this can also depend on the 
business environment, culture, and business sector. Different skills possessed by men and 
women can bring different benefits to firms (Julizaerma & Sori 2012). Men and women may 
have different advantages and disadvantages in business administration in specific sectors. 
Women may have more advantages in the service sector, as they are more patient and have 
more collaboration skills, as well as strong intuition. In addition, women own and operate a 
number of SMEs in developing countries, in part due to the ease of entry and their limited 
access to alternative opportunities (Rubio 1991). Mead and Liedholm (1998) and Nichter and 











Table 3.1. Summary of literature on the potential factors impacting the firm productivity in the manufacturing sector 
 
Factors Theories/ Channels of 
impact 
Research Main arguments 
Firm characteristics 




Dhawan (2001) Small firms are significantly more productive but also 
more risky than their large counterparts. 
Tortnakzy and Fleischer 
(1990) 
Small firms have a simpler business structure, greater 
flexibility and simpler management processes. 
SMEs have more opportunities to join niche markets; 
thus SMEs could have more productivity 
Scherer (1991)  
Utterback (1994) 
Firm age ―Learning by doing‖ Arkolakis et al. (2015) New firms normally need time to accommodate to the 
business environment; thus they have productivity levels 
lower than existing firms. 
Jensen et al. (2001) 
Huergo and Jaumandreu 
(2004) 
New firms have a lower productivity level; however, 
they may have a higher productivity growth rate. 
―Selection effects‖ Foster et al. (2008) Only firms with higher productivity exist in the market. 
Syverson (2011) 
Link with firm size, and 
changes in 
management/ownership  
Van Biesebroeck (2005b) A relationship between firm age and productivity may 
be partly due to a correlation between firm age and size, 
and changes in management/ownership. Leung et al. (2008) 
(Brouwer et al. 2005) 
Innovation Product innovation OECD (2000a) Raises scale economies. 
Entering the early phase of the product life cycle of a 
new product could have high productivity than in other 





Factors Theories/ Channels of 
impact 
Research Main arguments 
Process innovation Mohnen and Hall (2013). Aims to reduce production cost. 
Marketing innovation Gupta et al. (1986) The result of product innovation may strongly depend on 
marketing innovation.  Junge et al. (2016) 




Export status ―Learning by exporting‖ Van Biesebroeck (2005a) Export participation can contribute to productivity 
growth (via innovation to meet export standards, 
technology, and skilled labour transfer).  
Self-selection Bernard and Jensen (1999) Only highly productive firms will self-select into the 
export market. 
Business environment characteristics 
Geographical 
location 
Specialisation and higher 
diversity in production 
processes 
Rice et al. (2006) Returns to economic, the intensity of labour, human and 
physical capital is relative to activities in the value chain 
and productivity. 
Webber et al. (2009) 
Ciccone (2002) 
Alcacer and Delgado (2016) Increasing costs of labour, a sudden increase in 
competition, higher rents and congestion could impact 
on productivity. 
Henderson (1974) 
Clusters Spillovers (horizontally 
and vertically) 
Hagen et al. (2012) Economies of scale, reduced transport costs, and access 
to sources of labour and technology developments, 
benefits from training institutes and spillover benefits 
could impact on productivity. 
Ho et al. (2007) 
Lund-Thomsen et al. (2016) 
Support from public–
private partnerships and 
local business 
Bazan and Navas-Aleman 
(2004) 
Cluster-based SMEs may address the challenges of 
government regulations, environmental protection 





Factors Theories/ Channels of 
impact 
Research Main arguments 
associations (2002) productivity and the development of SMEs. 
Access to 
finance 
A critical factor 
determining all aspects 
of firm performance 
Harvie et al. (2010b). 
 
Access to finance has more potential for firm growth; 
however, SMEs, especially informal SMEs, have 
difficulty in accessing finance. That resource is 
important for improving firm productivity. 
Cull and Xu (2005) 
Beck and Demirguc-Kunt 
(2006) 
Adomako et al. (2016) 
 
Corruption Negative effects Hallward-Driemeier et al. 
(2006) 
Corruption may have negative impacts on the upgrading 
potential of firms, such as suppressed firm output 
growth, weaker employment growth and lower 
investment. That is a barrier for the improvement of firm 
productivity. 
Fisman and Svensson (2007) 
Aterido et al. (2007) 
Asiedu and Freeman (2009). 
Luo (2002)  
 
Negative impact on culture and reputation of firms, 
motivation for innovation and efficient allocation of 
resources. Hung (2008)  
 
Positive effects Lui (1985) Reducing information and transaction costs, 
administrative procedures and time saving. Vial and Hanoteau (2010) 






Chanda and Dalgaard 
(2008), and Syverson (2011) 
Competition encourages firms to innovate and adopt 
new technologies, and to invest more in R&D, and 
training for labour, which then improves firm 
productivity. (Nguyen & Jaramillo 2014), 





Factors Theories/ Channels of 
impact 
Research Main arguments 
―Darwinian selection of 
the market‖ 
Bloom and Van Reenen 
(2010) 
Less productive and less competitive firms will be 
forced to exit the market. This will result in an 
improvement in average firm productivity in the 
market/sector. 
Bernard et al. (2006a), 
Fernandes (2007), 
Verhoogen (2008) 
Trade Economies of scale Balassa (1961) Trade liberalisation is predicted to enhance a firm‘s 
productivity through economies of scale. Kirkpatrick and Maharaj 
(1992). 
X-efficiency Leibenstein (1966) X-efficiency on improvement of domestic firm 
productivity through two factors: reduction of the price 
for imported inputs by decreasing trade protection, and 
raising the competitive pressure between domestic 
companies.  
Dijkstra (2000). 
Stone and Shepherd (2011) 
Melitz and Ottaviano (2008). 
(Bernard et al. 2006b) 
Technological diffusion 
 
Grossman and Helpman 
(1990) 
Domestic companies can increase their own productivity 
through adopting better technology from foreign 
partners. Eaton and Kortum (2002) 
Kiriyama (2012) 
FDI Horizontal spillovers Crespo and Fontoura (2007) Demonstration impacts, competition impacts and labour 
mobility impacts from FDI companies which are in the 
same industry with the domestic firms result in 
improved firm productivity. 
Javorcik (2004) 
Liu et al. (2009) 
Girma et al. (2001) 
Markusen and Venables 
(1999) 
Blomström and Kokko 
(1998) 





Factors Theories/ Channels of 
impact 
Research Main arguments 
Vertical spillovers Markusen and Venables 
(1999) 
Improving productivity of domestic SMEs occurs from 
interactions with foreign invested firms – as suppliers or 
buyers – with domestic companies. Blomström and Kokko 
(1998) 
Liu et al. (2009) 
Javorcik (2004) 
Entrepreneur characteristics 
Age Motivation, and 
readiness to take risks 
Rose et al. (2006) An entrepreneur‘s age is positively related to knowledge 
and experience which makes the business successful. 
However, there is less chance to become an entrepreneur 
as age increases. A young entrepreneur may have more 
motivation in running a business, especially in the new 
technology sector. 
Van der Sluis et al. (2008) 
Gender Mead and Liedholm (1998) Men and women could bring different benefits to firms. 
Nichter and Goldmark 
(2009) 
Education Pittaway and Cope (2007) There is a positive and significant effect of education 
and experience of the entrepreneur on firm productivity. Martin et al. (2013) 
Woldie et al. (2008) 
Experience  Simpeh (2011) 




3.5 Productivity and its determinants based on Vietnamese manufacturing SME data 
Previous research which has measured productivity and analysed factors influencing the 
productivity of SMEs using Vietnamese manufacturing SME data is summarised in Table 
3.2. Most of this research has found different factors and different ways in which these 
factors impact on the productivity of SMEs. The main factors identified as having an 
influence on the productivity of SMEs are firm size, firm age, industry sector, export density, 
ownership type, trade liberalisation and FDI.  
 
Many studies have analysed differences in productivity in Vietnam based on firm size, 
industry sector, ownership type, export density, innovation density and owner characteristics 
(Tran 2008; Tuan 2012; Vu 2012; Tran 2014). Most of this research has found that larger 
firms are more productive than small firms. However, Ha and Kiyota (2014) measured the 
TFP of the manufacturing sector in Vietnam during the period from 2000 to 2010. This study 
found that medium sized firms tend to have lower productivity than small and large firms. 
Additionally, in terms of ownership, domestic companies are less productive than foreign-
owned companies, and private companies are less productive than state-owned companies 
(Hiep & Ohta 2009; Tran 2014). Foreign-owned companies have advantages in terms of 
better technology and more effective management. Although the Enterprise law of 2005 and 
the recent Enterprise law of 2014 aimed to create a fair business environment for all 
companies, state-owned companies still have more advantages in terms of access to capital, 
land and government support. Tran (2008) also found that cooperatives and limited and 
shareholding enterprises have greater productivity than household companies. Focusing on 
owner characteristics, Tuan (2012) concludes that male-owned firms perform better than 
female-owned firms, and that the experience and education of owners are not significant 




Focusing on an analysis of the impact of the business environment on the performance of 
Vietnamese manufacturing SMEs, Tran (2008) indicates that institutions that offer companies 
market information, protect land tenure and offer labour training support positively impact 
the growth of firm productivity. The impact of trade liberalisation on the productivity of 
Vietnamese manufacturing SMEs has also been examined in many studies, such as Chu 
(2011), Ha and Kiyota (2014), Kien (2008), and Nguyen (2008). Chu (2011) calculated the 
Tornqvist productivity index in order to analyse the influence of trade liberalisation, in the 
form of tariff reductions, on the productivity of companies. The results showed that a shift 
toward free trade created a higher level of productivity. Thus, a positive influence can be 
attributed to the impact of competition from trade liberalisation. Ha and Kiyota (2014) also 
measured and compared manufacturing SME productivity pre- and post-WTO, and they 
found that there was improved productivity growth after Vietnam‘s  membership of the WTO 
in 2007. 
 
The impact of FDI on the productivity of Vietnamese manufacturing SMEs has also been 
discussed in the literature. Kien (2008) estimated a Cobb-Douglas production function and 
found that the spillovers of FDI into the productivity of domestic firms in Vietnam was 
strongly and unambiguously positive. The biggest FDI spillovers were in Ho Chi Minh City 
and Hanoi which have a higher density of foreign businesses. The author also argued that the 
presence of FDI increases competition in the host country, which also requires domestic firms 
to use resources more efficiently, improve management and technology and, in turn, improve 
productivity as a whole. However, this research also found that the spillovers from FDI 
depend on location, industry sector and the gap between domestic firms and FDI in terms of 
labour skill, capital and scale. Similar results can also be found in Thanh and Hoang (2010) 
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and Nguyen (2008). However, further investigations into different types of FDI spillovers 
give mixed results. Nguyen (2008) found positive impacts in backward and horizontal 
linkages, but negative impacts in forward linkages of FDI on the productivity of domestic 
manufacturing firms. In contrast, Le and Pomfret (2011) reported positive backward 
spillovers, but negative horizontal spillovers in Vietnamese manufacturing. Ramstetter and 
Ngoc (2013) presented estimates, using unbalanced panel data, that indicated no significant 
productivity spillovers across MNCs or SOEs to private and local firms in the manufacturing 
sector during the period 2000-2006. To some extent there were positive spillovers, but the 
results also clearly varied depending on the sample, specification, productivity measures and 
evidence from panel analysis which meant that the results from the analysis were relatively 
weak. A similar result came from a CIEM report on the impact of FDI in Vietnam which 
indicated that there is little evidence to support positive spillover effects at the firm level, but 
also found no signs of negative spillover effects (see Anh et al. 2006, p. 56).  
 
In conclusion, research on the productivity of SMEs and its determinants using Vietnamese 
manufacturing SMEs data has attracted much attention in the literature. However, the 
literature indicates mixed findings on productivity and its determinants. Research on the 
impact of other potential internal and external factors, as emphasised and highlighted earlier 
in this chapter, on the productivity of manufacturing SMEs in the context of developing 
countries like Vietnam, still needs to be conducted. This study is the first to use the MPI to 
measure firm productivity growth and factors affecting this for Vietnamese manufacturing 
SMEs. 
 
Table 3.2: Summary of research on the productivity of manufacturing SMEs and its 






Data Method Findings 
Tran (2008) 901 manufacturing 
SMEs in 1996 and 
2001, compiled by 
The Institute of 









Fox et al. 
2003; 
Lawrence et 
al. 2006), and 
the Tornqvist 
index. 
- Labour productivity is similar among 
different firm sizes although larger firms have 
greater capital productivity. 
- Cooperatives and limited and shareholding 
companies have greater productivity than 
household enterprisess. The author argues that 
household enterprises are less advanced in 
terms of both management skills and 
technology. These informal firms also cannot 
access formal finance resources, and other 
support from the government and state banks. 
- The policy environment and government 
assistance, including provision of market 
opportunities, training of workers and 
consultations for managerial and technical 















Petrin (2003).  
- Foreign owned firms have greater 
productivity than domestic owned firms. 
- Firm size, age, industry sector and labour 
force skills have significant impacts on 
productivity. 
- There is no evidence of any impact of export 
activity on productivity. 
Newman, 
Narciso, and 
Hong (2009)  
29,435 
manufacturing 









- Foreign owned firms have greater 
productivity than domestically owned firms. 
 - Direct exporters have greater productivity 
than non-exporters. 
- Technology transfer and industry sector 







A panel data of 
7,140 domestic 
firms and 1,461 
foreign firms in 
manufacturing 
sector built from 
the data of the 
annual enterprise 
survey conducted 









- Backward spillovers have a positive impact 
but horizontal spillovers have a negative 
impact on Vietnamese domestic 
manufacturing firms. 
- The strength and existence of FDI spillovers 
depends on firm characteristics (firm size, 
technology level, and labour quality) and 
types of FDI (full foreign ownership, and 
partial foreign ownership).  
Chu (2011) A panel data of 
manufacturing 
enterprises  built 
from the data of the 
annual enterprise 
survey conducted 





- Firm productivity increases by 0.4 percent or 
0.07 percent if the nominal rate of protection 
(NRP) or the effective rate of protection 
(ERP) respectively is reduced by one 
percentage point. 
Vu (2012) A balanced panel of 
1,640 Vietnamese 
manufacturing 
private SMEs from 
the data set 
conducted by 
ILSSA, CIEM, and 
Copenhagen 
University, 
Denmark in 2005, 






- Firms with export activities have greater 
productivity than non-exporters. However, the 
increased productivity of exporters comes 
from a self-selection effect rather than from 
learning by exporting. 
- Long term relationships with foreign 
partners significantly impact firm productivity 






Firm-level data of 
MNC, SOEs, and 




(10,100 firms in 
2000 and 24,217 




- Large, foreign, joint stock firms have greater 
labour productivity but lower capital 
productivity than small, local, private firms. 
- The intensity, scale of industry sector, 
region and year of operation have a significant 
impact on firm productivity. 
- There is no evidence of any impact of the 
presence of MNCs, MNC joint ventures or 
SOEs on private domestic SME productivity. 
Tran (2014) 33,674 
observations 
including small and 
larger firms in the 
manufacturing 












- Foreign ownership and domestic private 
ownership have greater productivity than 
other ownership types. 
- Trade liberalisation impacts positively on 
firm productivity. 
- FDI backward spillovers have a positive 
impact on domestic firms; however, 
horizontal spillovers and forward spillovers 





Date of 5,631 firms 
in 2000 to 15,465 
firms in 2009 in 
manufacturing 








Good et al. 
(1997). 
- Firm size and industry sector have 
significant impacts on productivity. Larger 
firms have greater productivity than medium 
and small firms. 
- Productivity increased significantly after 


















al. 2006), a 
modification of 
the Olley and 
Pakes (1996) 
approach. 
- FDI backward spillovers have a positive 
impact on domestic firm productivity; 
however, there was no evidence of horizontal 
spillover impacts on productivity. 
- Forward spillovers have mixed impact on 
domestic firm productivity in different 
sectors. 
- The impact of innovation on firm 





This chapter has reviewed productivity as an important criterion for firm performance 
measurement. Productivity reflects the competitiveness and growth of SMEs. This chapter 
also reviewed factors which impact on the productivity of SMEs. There are many external 
and internal factors that determine firm performance. Each factor has different ways of 
influencing productivity. There is also a rich literature which analyses SME productivity and 
its determinants by using Vietnamese manufacturing SMEs data. However, a research focus 
on productivity and its determinants still needs to be conducted, and, especially as Vietnam is 
in the process of deeper integration into the global economy, the impact of trade and FDI on 
SME productivity also needs to be discussed. 
 
The next chapter will discuss the methodology which will be applied in this study to estimate 
SME productivity in Vietnam, and to examine the relationship between internal and external 
factors on SME productivity.  
  
Pham (2015) 333 manufacturing 










Petrin (2003).  
 
- Medium sized firms have lower productivity 
than small and large firms. 
- Exporters have greater productivity than 
non-exporters. 
- There are positive correlations between firm 
productivity and the wage bill. 
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Chapter 4 Methodology 
4.1 Introduction 
Chapter 3 reviewed the concept of productivity and how it is important to the performance of 
SMEs. The previous chapter also reviewed potential internal and external factors that 
determine SME productivity. This chapter will present the method to be used in this study to 
measure productivity and analyse the impact of potential factors on productivity. There are 
many ways in which to measure and analyse firm productivity. However, this research will 
apply, in particular, a two-stage productivity analysis to measure productivity and analyse the 
determinants of productivity of Vietnamese private manufacturing SMEs. The advantages of 
using this particular approach will be discussed in detail in this chapter.   
 
In the first stage of this study, the productivity index of Vietnamese private manufacturing 
SMEs will be calculated by applying the Malmquist Productivity Index (MPI), as defined by 
Caves, Christensen and Diewert (1982). The MPI is one of the most popular indices for 
measuring productivity change (Zelenyuk 2006) and has been selected as the approach to be 
employed in this research. The MPI has been widely used to measure the productivity 
changes of firms as it has the advantage of being decomposable into different components 
which allow for further analysis of the sources of productivity changes. In this study, MPI 
based on distance functions calculated using Data Envelopment Analysis (DEA) will be 
decomposed into efficiency change and technology change (as for the decomposition in Färe 
et al. (1994c)). This study will also use a bootstrap method to address the statistical problems 
associated with DEA
17
 and will estimate the confidence intervals of deterministic parameters 
along with the DEA scores. In addition, in order to compare the productivity of different 
                                                 
17
 Despite the advantages of DEA it is, exposed to the limitation that efficiency and productivity estimated by 
this method is downward biased and it is impossible to build confidence intervals which give degrees of 
accuracy. Simar (1992) suggests applying bootstrapping, a statistical method to make inferences of certain 
estimates, as a solution to this issue. 
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groups of SMEs, this research will also apply an aggregation of the MPI to analyse 
differences in productivity across different groups of SMEs classified by firm size, sub-
manufacturing sectors, and ownership type. This research also will consider the aggregation 
of the decomposed parts of the MPI to obtain decompositions of the MPI for these groups of 
SMEs.  
 
This is the first study to conduct an analysis of the productivity growth of manufacturing 
SMEs by applying these approaches. This study will also fill the gap in the literature as 
reviewed in Chapter 3 in order to understand aggregation and decompositions of productivity 
growth of Vietnamese non-state manufacturing SMEs. 
 
The second stage will apply the system of Generalized Method of Moments (GMM) to 
examine the determinants of productivity of SMEs, which is especially suited to dealing with 
the dynamic concept of empirical productivity growth models using panel data. Many 
potential factors determining firm productivity were reviewed in Chapter 3. Which of these 
are important in the context of Vietnamese manufacturing SMEs needs to be tested using the 
methodology being developed in this chapter. This research will analyse the impact of certain 
firm characteristics (including size, age and export activities), economic environmental 
factors (including region, competition, and government support) and entrepreneurial factors 
(including age, gender, education and experience) on the productivity of SMEs.  
 
The structure of this chapter is as follows: Section 4.2 introduces the concepts of efficiency 
and productivity and the related framework and differing approaches to efficiency and 
productivity measurement. This section also discusses reasons for using the DEA and 
Malmquist productivity index approach in this research. Section 4.3 presents a discussion of 
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the DEA model under variable returns to scale (VRS) and constant returns to scale (CRS), 
and output- and input-oriented assumptions. Section 4.4 focuses on the theoretical 
background of MPI and its decomposition. Section 4.5 presents the method to be used to 
measure the aggregation of MPI by SME group. Application of the bootstrap technique for 
measurement of MPI is discussed in section 4.6. The methodology for the second stage of the 
productivity analysis is presented in section 4.7. Finally, section 4.8 provides a summary of 
this chapter. 
 
4.2 Productivity and efficiency in the framework of production theory 
As reviewed in Chapter 3, productivity and efficiency are two economic concepts commonly 
used to measure the economic performance of a production unit (a country, an industry or a 
firm). They refer to the production process from a set of inputs to a set of outputs. These two 
concepts are frequently used as overlapping terms in the media and in the academic literature 
(Coelli et al. 1998). However, although they are related they are separate concepts. To avoid 
confusion between the two concepts, Sickles and Zelenyuk (2014) define ―production 
efficiency as the level of utilization of the potential or capacity of the production 
technology‖, and ―productivity as the level of (aggregate) output per unit of (aggregate) 
input‖ (Sickles & Zelenyuk 2014, p.91). This is also the way that Fried et al. (2008) approach  
these notions. They state: ―By the productivity of a producer we mean the ratio of its output 
to its input‖; on the other hand: ―By the efficiency of a producer we have in mind a 
comparison between observed and optimal values of its output and input‖ (Fried et al. 2008, 
p.8).  
 
Looking at productivity change over time is an important context in which these two concepts 
are considered in a dynamic framework. The concept of ―productivity growth‖ is more often 
120 
 
emphasised and includes changes in efficiency and changes in technology (Sickles & 
Zelenyuk 2014). The relationship between these two concepts, productivity and efficiency, 
and also the relationship between productivity change over time and its decompositions, 
including into efficiency change, can be explained by means of a production function as 
reviewed in early parts of Chapter 3. To bring technical inefficiency into the production 
process, equation 3.1 in Chapter 3 becomes:  
 
            (    )                                                           
 
where Y is the output of a production unit i (either a country, an industry or a firm) at time t 
produced by the vector of inputs X. The function F(.) proxies the body of knowledge 
available to the producer.      is the level of output not attributable to factor inputs and 
indicates that observed output does not equal its potential level of production. 
 
At this point, it is necessary to introduce an output-oriented measure of technical efficiency. 
An output-oriented measure of technical efficiency can be given by:  
  
   (         )   [   {               (    ) }]
  
                                      (4.2) 
 
This formal definition of technical efficiency was first operationalised in Farrell (1957) based 
on the framework of activity analysis introduced by Koopmans (1951).  
 
Rearranging equation 4.2 gives: 
 




where    (         )      This indicates that if technical inefficiency is allowed in the 
framework, the observed output      will be less than maximum potential output      (    ). 
In the case of a fully efficient firm, the score of output-oriented technical efficiency is equal 
to 1 and the observed output will be equal to maximum potential output. 
  
Equation 4.3 also indicates the relationship between productivity and technical efficiency. 
Going back to the comparison of productivity over two periods of time, productivity growth, 
the equation of productivity growth (as given by equation 3.3 in Chapter 3):  
 
        
      
  
      
    
                                                       
 
can be re-written to account for technical efficiency in the production process as: 
 
        
      
  
      
    
 
   (             )
   (         )
                                                           
 
TFP growth here includes two decompositions: technological change (the first ratio) and 
technical efficiency change (the second ratio). In the case of absence of inefficiency – that is, 
where the change in TFP is only explained by technological change – the measure of 
productivity growth will be equivalent to the result in Equation 3.3.  
 
The above basic framework facilitates an understanding of the concept of productivity and its 
related concepts. As already noted, productivity and efficiency are two different concepts. 
However, they need to be considered together when analysing the performance of firms due 
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to the close relationship between them. The measurement of and the relationship between 
these two concepts will be analysed in more detail in the following sections.  
 
4.2.1 Measurement of efficiency 
There are many different efficiency measurement approaches. The choice between them 
depends on the purpose of the research, the availability of data and, in many instances, on the 
ability of computer programmers. The aim of this section is to introduce most of the available 
methodologies for efficiency measurement. The methodologies can be classified by specific 
criteria such as: parametric versus nonparametric (or semi-parametric); frontier versus non-
frontier; and stochastic versus deterministic. A detailed description of each method is 
provided in Coelli et al. (2005). Each of these methods has its relevant advantages and 
disadvantages.  
 
4.2.1.1 Nonparametric frontiers 
The nonparametric frontiers approach is based on linear programming techniques which do 
not require specification of production functions. This approach commonly applies the Data 
Envelopment Analysis (DEA) and Free Disposal Hull (FDH) methods to estimate production 
frontiers. DEA was introduced by Charnes et al. (1978).  extended, by means of linear 
programing production economic concepts of empirical efficiency, the work of Farrell 
(1957). The DEA method builds a frontier that gathers a set of best practice observations and 
measures efficiency relative to this frontier. A comprehensive literature on this method can be 
found in Färe et al. (1994b), Seiford and Thrall (1990), Lovell (1993), and Thanassoulis 
(2001). FDH was first formulated by Deprins et al. (1984) and extended by Tulkens (1993). It 
is a special case of DEA where the efficiency frontier is formed by connecting a set of DEA 




4.2.1.2 Parametric Frontier 
The parametric approach uses estimation techniques based upon an assumed production 
functional form to build an efficient production frontier. Kumbhakar and Lovell (2003) 
summarised three common approaches to building parametric frontiers, including: the 
Stochastic Frontier Approach (SFA) (introduced by Aigner et al. (1977) and Meeusen and 
Van Den Broeck (1977)); the Distribution Free Approach (DFA) (introduced by Berger 
(1993)); and the Thick Frontier Approach (TFA) (introduced by Berger and Humphrey 
(1992)). The three parametric approaches is similar in terms of specifying the form of the 
production functions, such as Cobb-Douglas, translog, and constant elasticity of substitution 
(CES) production functions. However, there are differences between them in terms of 
assumptions about the distribution of random errors and inefficiency. SFA and DFA assume 
that random error and inefficiency are distributed by one of various forms of distribution 
functions: nonnegative, half-normal, symmetric, or exponential functions. In contrast, TFA 
does not require such assumptions.   
 
DFA specifies a production functional form for the frontier; however, it separates the random 
error from inefficiency. It does not require assumptions of the distributional function of the 
random error or inefficiency. It supposes that the mean of the random error is equal to zero, 
and inefficiency is stable over time. The distribution of inefficiency can follow either a 
nonnegative or a symmetric form.  
 
The TFA approach assumes a given specified functional form and assumes that deviations 
from predicted performance values between the lowest and highest performance quartiles of 
observations indicate random error, while the deviations in predicted performance between 
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the highest and lowest quartiles represent inefficiency. This approach does not require 
assumptions of the distributional form of either inefficiency or the random error. 
 
One of the advantages of using the parametric approach is that it includes measurement of 
errors and random effects in the model. Thus, it allows estimation of confidence intervals and 
statistical inference of the efficiency scores. However, this approach also contains several 
disadvantages. For instance, it assumes a specification for the production function which may 
consist of misspecification errors. In addition, this approach is based on estimation techniques 
which require a large number of observations to give reliable estimated results (Coelli et al. 
2005). 
 
4.2.2 Measurement of productivity and productivity change 
There are many different ways of measuring productivity. Each of these methods has 
advantages and disadvantages. There are also different ways to classify productivity 
measurement methods, such as non-parametric and parametric approaches (non-parametric 
approaches, such as index numbers or DEA, and parametric approaches, such as stochastic 
frontier, instrumental variables [GMM], or semiparametric estimation), or classification 
based on the theory of production (growth accounting) and theory of index numbers (Fisher, 
Törnqvist, Konüs, Malmquist, Hicks, Moorsteen index). A detailed discussion and 
comparison of these methods can be found in Van Biesebroeck (2007; 2008).  
 
4.2.2.1 Growth accounting 
One of the classical and most cited works on productivity measurement is by Solow (1957), 
who originated the so-called growth accounting approach to productivity measurement. This 
standard framework for estimating productivity change is derived from the theory of 
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production which divides output growth into input growth and productivity growth as a 
residual. Theoretically, this approach was developed for a single-output case; thus, in 
practice, it is usually applied to the case where all outputs are aggregated into a total output, 
such as GDP, or gross value added.   
 
This approach has attracted considerable attention from applied researchers but it still has a 
number of drawbacks. First, this approach is only for a single output case
18
. Second, it makes 
quite restrictive assumptions regarding technology change, which is assumed to be of the 
Hick-neutral type. Geometrically, this assumption requires that technology shifts the input-
isoquant in a parallel manner. From a technological point view this means that the importance 
of various types of inputs does not change over time. Third, there is the requirement that the 
partial scale elasticity for each input in the production function is known. This is usually 
assumed to be the same for all countries or industries, which is hardly true in practice, due to 
different countries or industries having different comparative advantages. Finally, the 
constant returns to scale (CRS) assumption is required in order to obtain single-factor-
productivity decomposition.  
 
4.2.2.2 Index numbers 
An alternative to the growth accounting approach that is often used in practice is based on the 
theory of index numbers. An index number is an estimator designed to measure changes in a 
set of related variables over time or over space (countries, firms, other characteristics), or 
both. There are a number of different forms of economic index. Each form of index requires 
an approximate scalar measure of a multidimensional change over time in prices, quantities, 
or productivity. The economic theory perspective on index numbers is rooted in the works of 
                                                 
18
 However, this problem was somewhat resolved by Jorgenson and Griliches (1967).  
126 
 
Fisher (1922), Törnqvist (1936), Konüs (1939), Malmquist (1953), Hicks (1961) and 
Moorsteen (1961), the revolutionary work of Diewert (1976; 1992), and the popular work of 
Caves et al. (1982).  
 
Two common indices used to measure total productivity change are the Hicks-Moorsteen 
TFP index (HM), and the Malmquist Productivity Index (MPI). The MPI is a bilateral index 
that can be used to compare the production technology of two economies. It was introduced 
by Caves et al. (1982) (CCD approach) and was after Malmquist (1953), who suggested the 
construction of quantity indices as ratios of distance functions for use in consumption 
analysis. Although the MPI was initially developed in the context of consumer theory, it has 
recently enjoyed widespread use in a production context, in which multiple, but cardinally 
measurable, outputs replace scalar-valued, but ordinally measurable, utility (Daskovska et al. 
2010).  
 
The HM index was developed based on an idea suggested by Hicks (1961) and Moorsteen 
(1961), and later formalised and popularised by Diewert (1992) who named it the Hicks-
Moorsteen TFP index. This approach has been applied in many studies, such as O‘Donnell 
(2010); Arjomandi et al. (2014; 2015); and Seufert et al. (2017). This index is also based on 
distance functions. Rather than defining productivity as output based or input based, Diewert 
(1992) suggested constructing this index as the ratio of a Malmquist output quantity index 
divided by a Malmquist input quantity index. Hence, this index includes both output and 
input distance functions. This approach was also adopted by Bjurek (1996) as an alternative 
to the CCD approach
19
. The differences and similarities between this ratio-based Hicks–
Moorsteen and the Malmquist productivity indices have been discussed in detail in Färe et al. 
                                                 
19
 Note that Bjurek (1996) did not actually called this index the ―Malmquist total factor productivity index‖. 
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(1996). In comparison with all these approaches, the Malmquist productivity indices 
approach is considered the most popular due to its advantages which will be discussed in the 
next sub-sections.  
 
4.2.3 The choice of DEA and Malmquist productivity index  
This research will apply DEA and the MPI to measure and analyse the efficiency and 
productivity of Vietnamese manufacturing SMEs, due to reasons related to the compatibility 
of these approaches with the aims of this study and the characteristics of the manufacturing 
firm level data that is used. 
 
There are a number of advantages in using the DEA approach, as identified in the literature 
(see Charnes et al. 1981; Golany & Roll 1989; Roll & Hayuth 1993; Cooper et al. 2000; 
Emrouznejad 2014): (i) it enables simultaneous analysis of several outputs and several inputs; 
(ii) it enables the inclusion of environmental and other qualitative factors, that are of 
importance in assessing performance; (iii) it recognises the possibility of different but equally 
efficient combinations of outputs and inputs (in different proportions); (iv) it does not require 
an explicit a priori determination of relationships between output and inputs (a specific form 
of the production function), or the setting of the rigid importance of weights for the various 
factors; (v) it locates an ―efficient frontier‖ within the group analysed and the salient units 
comprising it, and, thus, efficiency is measured relative to the highest performance rather 
than against some average performance; and (vi) the approach points to specific sub-groups 
of the efficient units which are appropriate as a reference level for each of the non-efficient 
units. These characteristics of DEA make it a most suitable tool for measuring efficiency and 




Over the past decades DEA has been quickly developed and applied in many studies in 
different fields, such as, banking (Alinezhad et al. 2007; Moradi-Motlagh et al. 2011; 
Moradi‐Motlagh & Saleh 2014; Moradi-Motlagh et al. 2015; Thilakaweera et al. 2016; Salim 
et al. 2017), health (Kirigia et al. 2002; Kirigia et al. 2004; Sheikhzadeh et al. 2012), and 
retail (Sena 2011). Emrouznejad and Yang (2018) conducted an extensive survey relating to 
the applications of the DEA approach covering the period from 1978 to 2016, with some 
10,300 DEA-related articles found in high impact journals in various disciplines and 
industries such as agriculture and farming, banking, supply chain, education, healthcare, and 
transportation. Emrouznejad et al. (2008) also found that, in total 2500 distinct DEA authors 
were identified in a survey from 1982 to 2007, with an average of two per publication. 
 
The MPI, as mentioned earlier, is one of the most widely used methods for estimating 
productivity changes over time. According to Grifell-Tatjé and Lovell (1996), this approach 
has three main advantages. First, it does not require assumptions about profit maximisation or 
cost minimisation. Second, it does not require information on prices of inputs and outputs. 
Finally, the most important advantage related to this approach is that it allows the 
decomposition of productivity change into two key components. The DEA-based Malmquist 
approach developed by Färe et al. (1994c) divides TFP change into technical efficiency, 
technological change and scale efficiency change
20
. These advantages can explain why this 
index has been frequently used in related research. Since the seminal contribution by Caves et 
al. (1982), the MPI has been applied in many contexts, including the valuation of the 
productive performance of countries (Färe et al. 1994c; Kumar & Russell 2002; Krüger 
2003), agriculture (Mao & Koo 1997; Nin et al. 2003; Coelli & Rao 2005), financial 
institutions (Alam 2001; Sturm & Williams 2004; Chang et al. 2009; Arjomandi 2011; 
                                                 
20
 Further development of the Malmquist approach could divide TFP change into different kind of components 
such as technical efficiency, technological change and scale efficiency change and/or technology catch-up (see 
more versions of the Malmquist approach in Coelli and Rao (2005)). 
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Arjomandi et al. 2011; Arjomandi et al. 2012a; Azad et al. 2016; Salim et al. 2016), 
education (Johnes 2008; Worthington & Lee 2008), health care (Sommersguter-Reichmann 
2000; Ozcan & Luke 2011; Nabilou et al. 2016), airports (Murillo-Melchor 1999; Arjomandi 
& Seufert 2014; Örkcü et al. 2016; Arjomandi et al. 2018), retailing and consumer services 
(Barros & Alves 2004), manufacturing (Sena 2001), and pollution (Kumar 2006; Zhou et al. 
2010). For manufacturing SMEs many studies have used the MPI to analyse their 
productivity, such as Milana et al. (2013), Yang (2006), Halkos and Tzeremes (2010), and 
(Merino et al. 2015). 
 
As mentioned in early chapters (Chapters 1 and 3), the primary aim of this research is to 
measure the extent of productivity change, the sources of this productivity change, and the 
determinants of productivity change of Vietnamese manufacturing SMEs. A panel data of 
Vietnamese manufacturing SMEs allows the decomposition of MPI by applying the DEA-
based Malmquist approach. This allows insight into productivity change and the determinants 
of the productivity changes of SMEs. The next sections will therefore present the formulas 
for MPI and DEA and further development of these techniques and their application in the 
context of this study. 
 
4.3 Data Envelopment Analysis (DEA)  
DEA was initially developed by Charnes, Cooper and Rhodes (1978) (the CCR model) using 
a linear programming technique that can be used to compare efficiency between operating 
units. DEA is a data-oriented, non-parametric method. A production possibility set is defined 
by enveloping the input and output sets. The relative efficiency evaluation of Decision 
making units (DMUs) is based on the efficiency frontier of a production possibility set. The 
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distinction of efficiency scores between DMUs is identified by the distance between the 
locations of DMUs and the efficiency frontier.  
 
DEA empirically identifies the efficiency frontier based on a set of input and output variables 
of DMUs. Assume a set of I DMUs produces M output from N inputs. For all I DMUs, X is 
an N x I input matrix and Q is an M x I output matrix. For the i
th
 DMU,    is the N x I vector 
of inputs and    is a M x I vector of outputs. The aim of productivity and efficiency analysis 
is to obtain the ratio of all outputs over all inputs,      
   ⁄  where v is a N x I vector of input 
weights and u is an M x I vector of outputs. The optimal weights are given by solving the 
following mathematical programming problem: 
 
        
    
   ⁄                                                                                            
subject to 
     
   ⁄                        
       
 
One issue with this particular ratio formulation is that it may have an infinite number of 
solutions        . To avoid this problem, the constraint        can be imposed
21
, which 
provides a multiplier form of the DEA: 
 
        
                                                                                           
subject to 
       
                                                 
21
 That is, if (u*,v*) is a solution, then (αu*,αv*) is another solution. Thus, the assumption        will give 
one solution of (u*,v*). 
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where   and   are notations which have been changed from u and v to stress that it is a 
different linear programming problem. Using duality in linear programming, an equivalent 
envelopment form of this problem can be derived as: 
 
                                                                           (4.7) 
subject to 
                    
           
     
 
where   is an I x 1 vector of constants and   is a scalar which indicates the efficiency score of 
the observed     . The efficiency of      is given by efficiency score   
 . If   
    and 
there is no slack value,      is considered to be efficient. If   
    or there is a non-zero 
slack value,      is inefficient.  
 
The above discussion of the DEA model is under the assumptions of input orientation and 
constant returns to scale (CRS) as for the first introduction of the CCR model. The next 
sections will present DEA differences under output and input orientation, constant returns to 




4.3.1 CRS and VRS models 
There are two general choices in a DEA model based on scale assumptions, namely, variable 
returns to scale (VRS) and constant returns to scale (CRS). Returns to scale reflects the 
change of the output level as a result of a change in the input level. VRS reflects that the 
relationship between inputs and outputs in production may exhibit increasing or decreasing 
returns to scale, while CRS reflects a change of output that will be in the same proportion as 
the change of inputs (e.g. double output will be produced by a doubling of all inputs). CRS 
and input orientation were assumed when the DEA model was first introduced by Charnes, 
Cooper and Rhodes (1978). The CRS approach assumes that all firms are performing at their 
optimal scale. This means that all DMUs are using the optimal technology. However, a DMU 
may not really perform at the optimum scale, due to the impact of environment variables such 
as imperfect competition, constraints on finance or government regulations. Thus, the CRS 
approach may give distorted technical efficiency scores when the DMU is not performing at 
its optimal scale. Therefore, Banker, Charnes and Cooper (1984) (BCC model) suggested the 
VRS assumption. VRS models do not require the condition that all firms are operating at 
optimal scale. The distortion effect of scale efficiency is limited under the VRS specification. 
The use of the VRS specification permits the estimation of technical efficiency devoid of 
scale efficiency effects.  
 
The technical efficiency score under VRS can be calculated by modifying the CRS linear 
programming problem in equation 4.7 by adding the convexity constraint as: 
 
                                                                          (4.8) 
subject to 
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where I1 is an I x 1 vector of ones. The convexity constraint,         ensures that an 
inefficient firm is only benchmarked against a similar sized firm.  
 
Furthermore, according to Färe, Grosskopf and Roos (1998), by conducting both CRS and 
VRS DEA, scale efficiency can be obtained as: 
 
    
           
           
   
     
     
                                                               (4.9) 
 
The context is demonstrated by Figure 4.1. In this figure the distance PPc indicates the input-
oriented CRS technical inefficiency of the DMU at point P. The technical inefficiency of this 
DMU under VRS is PPv. The difference between the two measures, PcPv, is due to scale 
inefficiency. The relationship between them can be explained as:  
 
            ⁄   
            ⁄  
 
and the ratio in       can be modified as: 
 
     ⁄        ⁄            ⁄    
 
Thus,                   as presented in equation 4.9 above.  
134 
 













Source: Coelli et al. (2005) 
 
The MPI approach applies both CRS and VRS DEA in order to decompose MPI into 
different components. The application of CRS and VRS DEA to the MPI model will be 
presented in the next section. 
 
4.3.2 Input and output oriented models 
The estimation of efficiency by DEA can be made under either output-oriented or input-
oriented approaches. First, for input-oriented DEA, the frontier is developed in such a way 
that it can determine the input amount that could be used efficiently to achieve the required 
amount of output. The input-oriented approach examines the question: ―By how much can 
input quantities be proportionally reduced without changing the output quantities produced?‖ 




CRS frontier  








production function. Due to the fact that these variables cannot be decreased, input-oriented 
DEA is only valuable for measuring the capacity utilisation of production. This indicates that 
there is a need to modify the traditional input-oriented DEA model in such a way that it can 
identify the possible reduction of inputs to achieve an expected amount of output in its 
operation. 
 
In contrast, with output-oriented DEA the frontier is configured to define a potential output 
level produced by a fixed amount of inputs if the firm operates efficiently. This approach 
addresses the question: ―By how much can output quantities be proportionally expanded 
without altering the input quantities used?‖ (Coelli 1996, p7). This is similar to the stochastic 
production frontier approach which estimates the potential output produced by a given set of 
inputs and measures capacity utilisation based on the ratio between the actual and the 
expected amount of output. Färe, Grosskopf and Lovell (1994b, p.95) define output-oriented 
models as ―very much in the spirit of neo-classical production functions defined as the 




The output-orientated DEA models are similar to those using input-orientation assumptions. 
For example, an output-orientated VRS DEA model is:   
 
                                                          (4.10) 
 
subject to 
                       
           
                                                 
22
 Thus, the output approach is likely to be more suitable when analysing SME efficiency/productivity and they 
are more likely to be input constrained due to their small size. 
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In conclusion, this section has provided an introduction to DEA models including the input- 
and output-oriented VRS and CRS models. This section has also discussed the measurement 
of technical efficiency and scale efficiency by DEA models. The advantages of using DEA in 
productivity and efficiency measurement discussed can be summarised as follows. First, 
DEA can perform an evaluation with multiple inputs and multiple outputs in the production 
process. Second, DEA does not require assumptions about the form of the production 
function. Third, as a non-parametric approach, DEA does not need an assumption regarding 
the distribution of inefficiency, which keeps it simple, flexible and reliable. Fourth, DEA 
does not require information on input and output prices. Fifth, unlike regression analysis 
which presents the average performance of DMUs, DEA calculates the performance of each 
DMU. Finally, using DEA can analyse efficiency into its components, such as pure and scale 
efficiency. These advantages make it acceptable for analysing productivity and efficiency in a 
variety of sectors, including manufacturing, business, health care, hospitality, education, 
banking, and other profit and non-profit sectors, as reviewed in Liu et al. (2013). It is the 
preferred approach to be used in this study because it is suitable for the case of manufacturing 
SMEs with multiple inputs and multiple outputs, and the aim of the study is to analyse 
different sources of productivity growth. 
 
The following sections will present the MPI and the extension to the DEA-based Malmquist 
approach developed by (Färe et al. 1994c) to calculate indices of TFP change, including 




4.4 The Malmquist Productivity Index (MPI) 
MPI is the most popular method used to measure productivity change and to decompose 
productivity change into technical change and efficiency change (Rao & Coelli 1998). MPI is 
defined by using distance functions which allow description of a production technology with 
multiple inputs and multiple outputs without linkages to the behavioural objectives of a firm 
such as cost minimisation and profit maximisation (Rao & Coelli 1998).  
 
First, in assuming that a firm has produced m number of outputs from n number of inputs, 
then        
   and       
    represent the vectors of input and output accordingly. 
Production capability at time t is then given as: 
 
                                                                                                      
 
It also can be described as: 
 
              
                                                                       
 
As Shephard (1970) notes, assumptions that could reasonably be made concerning       
and, hence,    include: (i)       is convex for all y and t; (ii) all production is produced 
from a given amount of inputs, thus          if         ; and (iii) it is strongly 
disposable for both inputs and outputs, thus,  ̃                      and  ̃      




Assume the specific number of firms i, i=1, ... , N, then N firms can be monitored at two 
points in time. As Shephard (1970) expressed, the input distance function of firm i at time   , 
using the technology at time   , can be defined as:  
 
  
                        
  (    )                                                        
 
The distance function   
      demonstrates a standardised measure of distance from the 
position of the input/output at time    to the production frontier at time    where the outputs 
remain constant. Suppose that      , then the measurement of efficiency is relative to the 
current technology, and   
        . If      , then   
                
 
This is elaborated on in Figure 4.2. In this figure the maximum output produced by a given 
amount of input    is at      
 . In terms of distance the value of the distance function for this 















Source: Coelli et al. (2005) 
 
It is also important to note that production (       ) happens outside the possible production 
function within the defined period of time   . This indicates that technical change has 
happened. Such distance functions can measure the maximal proportional change for a 
number of inputs to create         feasibly for the given technology in the time          . 
Besides this the value of the distance function is measured at        , which is, relative to the 
technology used in the period of time     a value greater than 1, Od/Oe.  
 
Caves, Christensen and Diewert (1982) describe MPI in the case of output orientation and in 
respect to technology at time    for all quantities as: 
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or, in the case of output orientation and the measurement of all quantities with respect to 
technology at time   , MPI is defined as:  
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Caves, Christensen and Diewert (1982) suggest using the Malmquist productivity change 
index to avoid selecting an arbitrary benchmark. The Malmquist productivity change index is 
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However, Simar and Wilson (1998a) also claim that the set of production    and    are 
typically unobserved as they are indicated by distance functions. The indices placed in the 
equations above are the true values that need to be measured. The estimated production set is 
described by Burgess and Wilson (1995) as: 
 
  ̂              
                     ⃑           
                                    
 
where     [             ], and     is used to describe the vector of m x 1 outputs, then the 
values of     [             ]  and     describe the vector of n x 1 inputs;  ⃑  and   are the 
vector of ones and intensity variables. Based on the above values the output feasibility set can 
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This implies a distance function estimator of:  
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which may be computed by solving the linear program: 
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  ̂  in Equation 4.21 is based on the assumption of CRS and      
  ̂  in equation 4.22 is based 
on VRS. The estimation of the Malmquist index can be constituted by replacing these 
corresponding true distance functions in Equation 4.16 as: 
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When ̂  > 1, there is a positive change in TFP between two periods    and   . If ̂  < 1, there 
is a negative change in TFP and ̂  = 1 presents no change in TFP. 
 
One of the important reasons to use MPI is its ability to decompose productivity changes into 
the various sub-components that represent the main sources of productivity changes. There 
are many decompositions of MPI which have been discussed since the work of Nishimizu 
and Page (1982). However, the most popular approach is the one recommended by Färe et al. 
(1992). And this is also the one most relevant for this study. This decomposition suggests 
that: 
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where        is the change in technical inefficiency and        is technology change which 
consists of two parts,         and         , both of which compare technologies between 
two periods, with one keeping the observations fixed at    and the other at   . The geometric 
average of these two parts of        helps to circumvent an arbitrary choice (   or   ) with 




As described in Equation 4.24 above, the MPI value can be decomposed into two sources of 
change - efficiency change and technology change. In fact, efficiency change is the ratio of 
efficiency between two periods    and   , namely the efficiency index. Suppose that the value 
of this composition is greater than unity; then the level of efficiency can be justified as 
increasing over the given periods of time, and this can be seen as a ―catching-up to the 
frontier‖ effect.           can be used to produce the percentage of that improvement in 
efficiency of the firm. In the case where the value is lower than unity, there is a ―lagging 
behind‖ or ―deterioration in efficiency‖, and the percentage of the deterioration can be 
calculated by        )%. The second component, technology change, includes two parts - 
both of these parts compare technology changes between two periods but one is a fixed 
observation at period    and the other is fixed at period   . The percentage change in 
technology is given by            . If it is positive then there is technological 
improvement, if negative then there is technological deterioration. Technology change is 
presented by the shift in the frontier between periods    and    as Figure 4.2 above illustrates. 
 
Färe et al. (1994c) offered a further decomposition of efficiency change into scale efficiency 
change (size effect) and pure technical efficiency change (catch-up effect). Formally, this 
approach uses VRS and CRS technology to decompose efficiency change. All distance 
functions in Equation 4.24 are defined under the output-oriented CRS model. This equation 
can be additionally defined as the measure of distance by the output-oriented VRS model, 
and this is demonstrated in Equation 4.25 below: 
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where the signs      and      indicate output-oriented VRS and CRS models respectively, 
and the values of          and            are used to describe the changes in pure 
efficiency and scale efficiency, and                             . Within these, 
       remains unchanged from Equation 4.24.  
 
The value of          measures the pure change of efficiency and is calculated relative to 
VRS technologies. The change of scale efficiency,             captures changes in the 
deviation between the VRS and CRS technologies. In Figure 4.3, scale efficiency for the 
observation is the vertical distance between      and      calculated at the corresponding 
input for the observation. Thus, the change of scale efficiency would be the ratio of scale 
efficiency in periods    and   .  
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Source: Lovell (2003), edited by the author.   
 
Simar and Wilson (1998a) report that if the position of a firm in input-output space remains 
unchanged between two periods,    and   , and only the VRS estimate of technology 
changes, then the value of        in Equation 4.24 could be equal to unity which implies that 
there has been no technical change in the firm. Thus, Simar and Wilson (1998a) suggest 
another decomposition of the Malmquist index to include changes in technology (      ) 
according to changes in the VRS estimate as depicted in the below equation:  
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       is further separated into pure technical change,           , and scale technical 
change,            .  
 
The value of            is indicated as the geometric mean of the two ratios that measure 
the shift of the VRS frontier estimate in relation to the firm at time    and   . If            
is greater than unity then there has been an expansion of pure technology. In this case the 
VRS estimate of technology will shift upward.  
 
The values of             reflect information on the shape of technology through the 
change in the value of returns to scale of VRS technology estimated at two fixed points    
and   . In the case where             is higher than unity, it describes technology moving 
from constant returns to scale and indicates that the technology is becoming more complex. 
On the other hand, when this index is lower than unity it indicates that technology in the firm 
is moving towards constant returns to scale. When            is equal to unity it indicates 
that there are no changes in the shape of the technology. 
 
The decomposition approaches discussed above are based on MPI as suggested by Caves, 
Christensen and Diewert (1982). However, as discussed in the previous section, Simar and 
Wilson (1999) claim that the set of production    and    in the MPI suggested by Caves, 
Christensen and Diewert (1982) are typically unobserved. Thus, the distance functions in 
Equations 4.24 to 4.26 and the distance functions in Equation 4.16, are unobserved and must 
be estimated. Simar and Wilson (1999) also introduce an econometric model to estimate these 
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distance functions as in Equations 4.21 and 4.22. The decompositions of MPI in Equation 
4.26 can be constituted by replacing these corresponding true distance functions into this 
equation as:  
 ̂ 
 (               )  (
       
  ̂




        
   (
       
  ̂        
  ̂ 
       
  ̂        
  ̂ 
)
⏟  
         
   (
       
  ̂
       
  ̂
   
       
  ̂




⏟      
         
   
                                             (
       
  ̂        
  ̂ 
       
  ̂        
  ̂ 
     
       
  ̂        
  ̂ 
       
  ̂        
  ̂ 
)
   
⏟          
          
                                          
 
This study will apply this approach to analyse the change of MPI of Vietnamese 
manufacturing SMEs into efficiency change and technology change. This allows a deeper 
analysis of sources and determinants of productivity growth and its components in 
manufacturing SMEs. Further, it can give exact assessments and recommendations to 
improve the productivity of SMEs, which is a key part of this study.  
 
4.5 Aggregation of the MPI  
The MPI and decomposition of MPI discussed above are applied to individual SMEs. They 
will be applied for regression in the second stage of this study in order to understand the 
determinants of the productivity of SMEs used in this research. However, it is also important 
to have an overview of the productivity of SMEs grouped by industrial sectors (there are 19 
sub-sectors in the manufacturing industry in Vietnam; however, only 18 of these have 
identified SMEs in their data set), and also grouped based on firm size and ownership. This 
will strengthen the assessment of the determinants of productivity in the second stage 
analysis for different groups of SMEs. A common method is to average the MPIs and their 
components of all firms within a group by using the equally-weighted mean. An issue with 
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this approach is that it ignores the relative importance of the contribution by individual firm 
and, instead, emphasises group performance. This study will apply the aggregation of MPI 
introduced in recent studies by Zelenyuk (2006) and Mayer and Zelenyuk (2014) in order to 
measure the MPI of different SME groups.   
 
As with the denotations of the input and output of an individual DMU, the inputs and outputs 
defined in a group of k firms can be indicated by    (  
      
 ) where   
      
    and 
   (  
      
 ) where   
     
 , and the sum of output vectors over all DMUs in those 
groups can be denoted by  ̅  ∑   
          
 
   . Färe and Zelenyuk (2003) define group 
technology under an output orientation assumption as follows: 
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where  ̅     is the output set of a group of DMUs. It is also the sum of individual outputs of 
all DMUs in this group. It can be used to define the group revenue function as: 
 
 ̅          
 
         ̅                   
                                                 
 
where                
  is the price of outputs which is assumed to be the same for all 
firms. It should be noted that this common price can be considered as a theoretical benchmark 
price for construction of group revenue efficiency. In practice, the common price is often 
given as an average using cost/revenue and quantity (see, for example, Fukuyama & Weber 
2008). Alternatively, The Law of One Price can be applied to obtain shadow prices 




Group revenue efficiency can be defined as: 
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In the case of measuring productivity change between period    and   , the group MPI can be 
defined as:  
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These results for group revenue efficiency and group MPI are non-weighted arithmetic 
averages. However, the importance of aggregation analysis is the inclusion of the aggregation 
weight of individual firms in the aggregation function of the group. The equally-weighted 
mean is often employed for this aim. However, studies have emphasised the importance of 
using weights in the aggregation of productivity indices (Färe & Zelenyuk 2003). Zelenyuk 
(2006) extends the result derived by Färe and Zelenyuk (2003) and applies weights for the 
aggregation function of MPI and then decomposes it as per the following interpretation: the 
sum of individual revenue maximising firms in a group is the same as the revenue obtained 
by a revenue-maximising union of those DMUs which have technology as defined in 
Equation 4.31. An intertemporal extension of group revenue is given as: 
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where   
  is the revenue of firm i at period t. The revenue function of an individual firm is 
given as   
 (    )        {        
 (  )}. Considering the context of measuring 
productivity changes between    and   , Zelenyuk (2006) introduced group revenue 
efficiency as: 
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where   
  is the weight of firm i in the group. It is defined as: 
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The group revenue efficiency can be decomposed as: 
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where   ̅̅ ̅̅      is technical efficiency and   ̅̅ ̅̅      is allocative efficiency, which are defined as: 
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Applying Equations 4.33 to 4.38 to the MPI formulation, the aggregate MPI of the group and 
its decompositions are given as: 
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and the aggregation of efficiency change is measured by: 
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Second, the aggregation of technology change is given by: 
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This section has explained the aggregation of MPI and its components including the 
aggregation of efficiency change and the aggregation of technology change for a group of 
firms. A similar aggregation can also be implemented by creating sub-groups derived from 
these groups. This research will apply this approach to give an overview of tendencies of 
change in productivity in different groups of SMEs. The results of this approach will identify 
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how SMEs in different sub-manufacturing sectors, and different groups of firm size, perform 
in terms of productivity growth.   
 
4.6 Formulation of the bootstrap 
MPI is a popular approach because of the advantages discussed in previous sections. 
However, MPI based on DEA has statistical problems. This is due to the fact that it is a non-
parametric approach; it does not contain random errors and has no statistical foundation. 
Thus, it is impossible to test the statistical significance of estimated distance functions or to 
conduct a sensitivity analysis to examine the asymptotic properties (Simar & Wilson 1998b; 
Simar & Wilson 1999; Lovell 2000; Simar & Wilson 2000b). Furthermore, if most of the 
efficient firms do not appear in the sample, there is a problem with the use of DEA in that the 
distances to the frontier are underestimated. The analysis developed in this situation would 
create bias in the value of the frontier estimation developed from the samples, and the 
distances to all other units under analysis would also be impacted. It is obvious that 
uncertainty must exist in relation to the parameters, such as changes in the values of the 
Malmquist indices and their estimation with DEA distance functions.  
 
To resolve this issue, Simar and Wilson (1998b; 2000b) proposed a statistical model called 
the bootstrap simulation method which allows analysts to examine statistical properties in 
relation to non-parametric estimators in multiple input/output cases. This model can evaluate 
confidence intervals for the DEA efficiency score. Simar and Wilson (1999) also demonstrate 
that the bootstrap technique has the ability to examine confidence intervals for calculating the 
value of Malmquist indices. This justification has the practical implication that statistical 
inference can be used for the Malmquist indices. This can help researchers to strengthen their 
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view of the possibility of changes in the productivity of firms, their technology and their 
efficiency in a statistical manner. 
 
The idea of the bootstrapping method is to repeatedly estimate from approximated 
distributions. The approximated distributions are developed by repeatedly generating random 
samples from the population. A pseudo-sample is created to resolve the DEA model for each 
DMU with the new data developed. By repeating this procedure many times the researcher 
can get a good evaluation of the true distribution. Simar and Wilson (1998b) stated that the 
consistent repetition of the Data Generating Process (DGP) will determine a statistically 
consistent estimation of confidence intervals. In other words, the best reason for the use of 
bootstrapping within the implementation of frontier models is the process of repeating the 
DGP. According to these authors, the problem is to deal with bounded sets of distance 
functions. Due to the fact that the value of the distance estimation is close to one of the new 
pseudo-samples constructed from the set of original samples, it will deliver an inconsistent 
bootstrap estimation of the confidence intervals. There is also a solution to this problem - the 
smoothed procedure for bootstrapping (Simar & Wilson 1998b). Kernel density estimation, a 
nonparametric technique for density estimation, is used for the original distance function 
estimates and, based on this density estimation, the pseudo data is created.  
 
Nevertheless, for estimating the Malmquist indices, panel data needs to be used in place of 
single cross-sectional data. This has the possibility of temporal correlation. Simar and Wilson 
(1999) propose using bootstrapping methods to create the Malmquist index using a bivariate 
kernel density estimate with a covariance matrix in the data collected with a definite number 
of years. Nevertheless, Simar and Wilson (1999) also note that there is still bias and 
asymptotical inconsistency in the bivariate kernel estimator value, due to the estimated 
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distance functions       ̂ and           ̂  that are bounded from above unity. Thus, to deal with 
this issue these authors suggest the univariate reflection method introduced by Silverman 
(1986). The reflection method uses a univariate kernel density estimator to reflect the 
probability mass placed beyond unity where there should be no probability mass in theory. 
Consequently, the smoothed bootstrap must be used to achieve a consistent replication of 
DGP which is able to take all of these features into account. By repeating the process of re-
sampling from the Malmquist indices with the smoothed bootstrap results, the resulting 
calculation can construct the confidence intervals. This process is demonstrated in the 
summary below:  
 
1. Calculate the value of MPI  
 ̂        for each firm in time period t and t+1 by using the 
linear programming models given by Equations 4.21 and 4.22 and the related reversals. 
 
2. Develop a set of pseudo data      
     
                  to create a linkage with the 
bootstrap technique by using bivariate kernel density estimation and deployment of the 
reflection method as suggested by Silverman (1986). 
 
3. Calculate the bootstrap estimation of MPI     
 ̂        for each firm         ) by 
using the pseudo sample retrieved above.   
 
4. Continue to implement steps 2 and 3 B times (in this research B=2000 because of 
limitations in the number of observations in some groups)
23
 to facilitate B sets of estimates 
for each firm. 
                                                 
23
 In regards to the number of bootstrap replications B, Simar and Wilson (2007) found that B=100 is typically 
sufficient for the purpose of computation of the bias-corrected estimates. However, more information is needed 




5. Calculate confidence intervals for the Malmquist indices. 
 
In light of the above, the basic norm for developing confidence intervals for the later 
calculation of the Malmquist indices is estimated in the equation     
 ̂        
  
 ̂       , with the value of     
 ̂        derived from the estimation of the bootstrap 
from the index. Thus,   
  and   
  define the       confidence interval: 
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Values for   
  and   
  can be approximated by: 
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Hence, the confidence interval for the i
th
 MPI is given by: 
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Using the bootstrap value calculated in the above step, any finite-sample bias in the original 
estimators of MPI can be corrected. This can be achieved by using the procedure proposed by 
Simar and Wilson (1999) as demonstrated below. 
 
The original estimator  
 ̂        has the bootstrap bias estimate as: 
                                                                                                                                                        
replications. Hall (1986) suggests B=1000 for estimating confidence intervals. In this thesis, due to limitations 
in the number of observations in some sub-manufacturing sectors, following the works of Simar and Wilson 
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Hence, a bias-corrected  
         can be calculated as:  
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It is also noteworthy that, according to Simar and Wilson (1999), the bias-correction in 
Equation 4.46 may have a greater mean-square error than the original estimator, which 
should therefore be considered less reliable. The variance of the right-hand of this equation 
can be made small by increasing B. If     the bias-corrected estimator   
 ̃        will 
have a variance four times that of the original estimator   
 ̂       . The mean-square errors 
of the bias-corrected estimator and the original estimator can be compared by the sample 
variance    
   constructed from the values of the bootstrap (    
 ̂          )         
      to estimate the variance of the original estimator. Then the mean-square error of the 
bias-corrected estimator is     
 , and the estimated mean-square error of the original 
estimator is   
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. Thus, the bias-corrected estimator will have a 
greater mean-square error than the original estimator unless   
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, 
where the mean-square error of the bias-corrected estimator will be higher than the estimated 




Thus, with this in mind, in this study, the approach of Simar and Wilson (1998a) is used for 
measuring the Malmquist index and the related components. These can be used to provide a 
comprehensive overview of the productivity changes of Vietnamese manufacturing SMEs, 
which is a key focus of this study.  
 
4.7 The technology gap ratio concept and the MetaFrontier Malmquist frameworks 
4.7.1 The MetaFrontier frontiers and the technology gap ratio concept 
Firms in different industries, areas, ownerships and countries face different production 
opportunities (O‘Donnell et al. 2008). Technically, they make choices from different sets of 
possible input and output combinations. These so-called technology sets differ because of 
differences in available stocks of physical, human and financial capital, economic 
infrastructure, resource endowments, and any other characteristics of the physical, social and 
economic environment in which production takes place. O‘Donnell et al. (2008) also 
highlight the impact of the operating environment on firm efficiency, and conclude that such 
differences have led efficiency researchers to estimate separate production frontiers for 
different groups of firms. 
 
The within group efficiency of firms can be measured by comparing them to the best practice 
performance which constructs their group‘s frontier. However, there is still the question of 
how to measure the relative efficiency/productivity of firms across groups. The concept of a 
meta-production function, which is estimated by enveloping all group frontiers, allows a 
comparison of the efficiency of firms belonging to different groups.  
 
The production technology is defined as the capability or knowledge of transforming inputs 
into outputs. Each firm produces m outputs from n inputs, then        
   and       
  
represent the vectors of input and output accordingly. Here, we assume that there are k=1,..,K 
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different groups within the industry that apply different technology in their production 
processes. The production capability of firms in the k
th
 group at time t is then given as: 
   
  {(  
    
 )    
               
           }                                                  
 
The output-oriented output set    can be expressed as (see Coelli et al. (2005, p. 43) for the 
fundamental properties of the output-oriented and input-oriented set): 
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The upper boundary of the output set refers to the group frontier of the k
th
 group. This implies 
the achievable maximum output level of firms in this group, taking into account the fact that 
the technological difference among groups cannot be exceeded. Therefore, the output-
oriented distance function of a firm in this group is defined as (see Coelli et al. (2005, p. 47-
48) for the fundamental properties of the distance function): 
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The distance function refers to the ratio of actual output to the potential output level on the 
frontier. According to Farrell (1957), the output-oriented technical efficiency of a firm in the 
k
th
 group can be measured as: 
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Now, we assume that the technological set   
  of the k
th
 group actually belongs to an 
unrestricted common technological set   
 . This common technological set is defined as:  
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Then, the output-oriented set can be represented as: 
  
    
       
      
    
      
                                                                                       
 
The upper boundary of this output set is defined as the ―MetaFrontier‖ of firms in all groups. 
The MetaFrontier is constructed on the basis that all firms in each group have potential access 
to the same technological frontier (Battese & Rao 2002). The output-oriented distance 
function is now defined as: 
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The MetaFrontier technical efficiency can be measured by the distance function as: 
       
     
    
     
    
    
                                                                                
 
Meanwhile, equation 4.54 also implies that the MetaFrontier is an envelopment curve of all 
group frontiers; thus: 
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O‘Donnell et al. (2008) defined the output-orientated metatechnology ratio for group k firms 
as:  
        
     
    
   
  
    
    
  
  
    
    
  
  
   
     
    
  
   
     
    
  
                               
The TGR result indicates that, with the given input vector, the maximum output that could be 
produced by a firm in group k is by TGR percent of the potential output that could be 




4.7.2 The MetaFrontier Malmquist frameworks 
First, we consider the contemporaneous MPI of firm i within group    in the period from 
     and      . Caves et al. (1982) describe the MPI for the output orientation case 
presented in Section 4.4 as follows: 
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In Equation 4.57 the first term on the right-hand side is the technical efficiency change (EC) 
and the second term is the technical change (TC) as expressed by a geometric mean of the 
shift in the frontier that is measured by using the points of input–output combinations of 
periods    and    as a reference. These indices of MPI are based on the k
th
 group frontier. 
O‘Donnell et al. (2008) call this the group Malmquist productivity index (GMPI). Thus, a 
simplified expression of Equation 4.57 would be: 
 
         
          
            
                                
 
Now, consider that the MPI is defined based on the MetaFrontier; the MetaFrontier 
Malmquist Productivity Index MMPI is: 
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The simplified expression would be: 
         
         
            




where        
   represents the efficiency change measured on the basis of the MetaFrontier. At 
an industry or country level a value larger than unity signifies the movement of a firm‘s 
output towards the output level on the MetaFrontier, thereby referring to the definition of 
catch-up in Färe et al. (1994c), and technological catch-up in Kumbhakar and Wang (2005) 
Furthermore, rearranging Equation 4.59, the term change in the technology gap ratio would 
emerge in the decomposition of the MMPI; O‘Donnell et al. (2008) also call this catch-up: 
 
         
         
            
    [            
 ]
  
                                                     




     
  (   
     
 )
     
  (   
     
 )
     
     
  (   
     
 )
     
  (   





                              
 
by replacing Equation 4.56 into Equation 4.49. 
 
On detailed inspection it might be found that the implication of catch-up captured by 
Equation 4.62 seems worthy of further expression. Specifically, the meaning of the first term 
on the right-hand side of the equals sign in Equation 4.62 is more definite. The numerator is a 
technology gap ratio (TGR) lying between the group frontier and the MetaFrontier of period 
   measured at the input–output point of period   , whereas the denominator is a TGR lying 
between the group frontier and the MetaFrontier of period    measured at the input–output 
point of period   . However, as for the second term, the numerator is a TGR lying between 
the group frontier and the MetaFrontier of period    measured at the input–output point of 
period   , whereas the denominator is the TGR lying between the group frontier and the 
MetaFrontier of period    measured at the input–output point of period   . Therefore, the first 
term refers to the change in TGR from period    to period   , whereas the second term 
measures the change in TGR from period    to period   . The implications of these two terms 
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are just the opposite, in which case the geometric mean of these two terms would be 
perplexing. In view of the ambiguity, Equation      can be adapted as follows: 
         
           
            
                            
 
The          component in Equation 4.62 can be further decomposed as: 
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There are two implications indicated in Equation 4.64. First, the first term on the right-hand 
side means the change in TGR from period    to   , measured at the input and output points 
of periods    and   . A value larger than unity implies a shrinkage of the technology gap (that 
is, an increase in TGR). Clearly, such a measure refers to the ―catch-up‖ actually faced by a 
specific firm, a concept mentioned in Iyer et al. (2006). It purely captures the catch-up in 
technology without the ingredient of technical inefficiency from the view of a group frontier. 
Thus, it is worth being singled out and dubbed pure technological catch-up (PTCU) (Chen & 
Yang 2011): 
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Second, the second term of Equation 4.64 is a geometric mean of two inverse changes in 
TGR from period    to   , regarding the input and output points of period    and period    as 
the reference positions. Thus, this term implies that the change in a whole band of TGR lies 
between the MetaFrontier and the group frontiers, which is similar to the concept indicated in 
O‘Donnell et al. (2008). A value less than unity means the shrinkage of the whole band of the 
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technology gap (that is, an increase in the whole set of TGR). This term can also be named 
the frontier catch-up (FCU) (Chen & Yang 2011): 
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For a further understanding of the FCU, Equation 4.66 can be further adapted by replacing 
TGR using Equation        
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It is now easier to understand that the FCU captures the velocity of change of the group 
frontier relative to that of the MetaFrontier. The FCU would have a value higher than unity 
when the upward shift in the group frontier is lower than that of the MetaFrontier. 
 
In summary, the MMPI and its components can be adapted as: 
 
         
         
              
              
            
   
 
This framework will be applied to analyse the productivity growth of SMEs in different sub-
manufacturing sectors, and different groups based on firm size for Vietnam. This framework 
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will not only give comparison results with the original approach of MPI, it will also provide 
further detail on the components of productivity growth. 
 
4.8 Method for examination of determinants of productivity 
Investigation of the determinants of productivity is an important component of productivity 
analysis. According to the literature, there are a number of methods that can be used to 
identify and evaluate the factors that can influence the productivity and efficiency of firms 
(see Coelli et al. 2005, p 190). Simar and Wilson (2015) also review two common methods, 
one-stage and two-stage approaches. The one-stage approach has its own advantages and is 
easy to implement; however, it has some significant drawbacks (Simar & Wilson 2015). For 
example, the researcher needs to anticipate the direction of the impact of potential factors. In 
addition, this approach needs to assume free disposability and convexity in the case of using 
DEA estimators. For this reason, this study will use the two-stage approach to examine the 
determinants of productivity, which does not have the limitations of the one-stage approach. 
In the second stage of this approach the efficiency and productivity scores from the first stage 
are regressed over the environmental variables such as those highlighted in Chapter 3. The 
directions of the impact of the environmental variables are indicated by the signs of the 
coefficients of these variables, and the strength of the relationships can be rendered using 
standard hypothesis tests. The system of Generalized Method of Moments (GMM), 
developed by Arellano and Bover (1995) and Blundell and Bond (1998), is especially suited 
to dealing with empirical productivity growth models (Bond et al. 2001). 
 
The following economic model will be estimated by GMM regression:  
 
    




          
         
 
where      is the MPI, and its decompositions (technical efficiency change and technology 
change) for the i
th
 firm at the t
th
 period, calculated with DEA and used as the dependent 
variable in the regression;     
  is the true MPI that is unobserved;     ,      are error terms;    
is a fixed time effect; and      is a vector of explanatory variables. 
 
Specific variables of the MPI model and explanatory variables (    ) of the determinants of 
the productivity model and the relevant literature and data for these variables will be 
presented in the next chapter.   
 
4.9 Summary 
This chapter has discussed the conceptual framework for measuring efficiency and 
productivity. It has focused on the DEA model proposed by Farrell (1957) and subsequently 
further developed by Charnes et al. (1978), which is a popular method to estimate efficiency 
and productivity. The chapter also reviewed a DEA model under both CRS and VRS, as well 
as its orientation (output-oriented or input-oriented). It has shown that both the CRS and VRS 
models can be used to measure technical and scale efficiencies and facilitate the identification 
of the nature of scale efficiencies, which is a characteristic that parametric approaches fail to 
address. DEA is one of the popular methods with which to estimate efficiency and 
productivity because of its numerous advantages. First, it does not require an explicit a priori 
determination of relationships between output and inputs (a specific form of the production 
function), and second, it does not require the setting of the rigid importance of weights for the 
various factors. Third, it locates an ―efficient frontier‖ within the group analysed and the 
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salient units comprising it, and, thus, efficiency is measured relative to the highest 
performance rather than against some average performance. Finally, the approach points to 
specific sub-groups of the efficient units which are appropriate as a reference level for each 
of the non-efficient units. 
 
In addition, this chapter has also discussed a popular index of productivity change: the MPI 
approach. The advantages of the process of decomposing and aggregating the MPI have also 
been provided in this chapter. The advantages of the MPI make it the most relevant approach 
for calculating and analysing the productivity growth of manufacturing firms. The most 
important advantage related to this approach is that it allows the decomposition of 
productivity change into two different components. Thus, the aim of this research is to find 
out the source of productivity change, and analyse the determinants of productivity change of 
Vietnamese manufacturing SMEs and this can be achieved by applying the MPI approach. In 
addition, application of the bootstrap procedure to measure productivity changes using the 
MPI approach identifies changes in productivity, efficiency and technology that are 
significant in a statistical sense. 
 
Another advantage of the methodology used in this study is the application of the 
MetaFrontier DEA and the MetaFrontier Malmquist framework to measure and analyse the 
efficiency level and productivity growth of SMEs in different sub-sectors and groups of firms 
based on size in the manufacturing sector. This framework not only enables the identification 
of the technology gap amongst sub-manufacturing sectors but also highlights additional 




Finally, the method to be used for the second phase of the empirical analysis, aimed at 
identifying the determinants of a firm‘s productivity, has also been discussed. The GMM 
model is the most relevant approach for regressions of dynamic concepts such as productivity 
growth using panel data. 
 
The next chapters will present the variables and types of data that will be used for each stage 
of the efficiency and productivity analysis in this study. The environmental variables to be 
used as the determinants in the productivity model will be specified drawing upon the 




Chapter 5: Data description and specification of the regression model 
 
5.1 Introduction 
In previous chapters the measurement of productivity growth and the determinants of SME 
productivity growth have been emphasised. There are many potential factors which impact 
upon the productivity growth of SMEs as reviewed in Chapter 3, including firm 
characteristics, business environment characteristics, and entrepreneur characteristics. 
Chapter 2 also discussed the increasingly important role of SMEs in ASEAN economies and 
the developments they have experienced. The process of economic integration in ASEAN has 
brought more opportunities for SMEs to join in a larger market and global value chains, to 
utilise high-skilled labour, and to access new technology. However, SMEs also face 
challenges from increased competition, the ability to adapt to rapidly changing technology 
and market demand, and capacity constraints relating to knowledge, innovation, and 
creativity. They need to improve their productivity and competitiveness to survive and 
benefit from an increasingly competitive environment of economic integration. The aim of 
this study, as introduced in Chapter 1, is to identify key factors contributing to the 
productivity growth of Vietnam‘s manufacturing SMEs in order to prepare them for more 
intense competition arising from economic integration in the region. The purpose of this 
chapter is to provide a description of the econometric models and explanatory variables to be 
used in this study to test the impact of potential factors on the productivity growth of 
manufacturing SMEs. The description of the data and summary statistics of variables for each 
econometric model are also presented in this chapter.  
 
The main data set that will be used in this research has been derived from the survey ―The 
Characteristics of the Vietnamese business environment: Evidence from a SME survey‖. This 
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survey has been conducted among formal and informal manufacturing firms in Vietnam in 
2005, 2007, 2009, 2011, and 2013. This is the richest data set available and allows for the 
creation of panel data for productivity analysis using the MPI approach. The data contains 
information about firm characteristics, business environment characteristics, entrepreneur 
characteristics and other important information. This comprehensive data set enables the use 
of econometric models to measure productivity growth and analyse factors influencing the 
productivity growth of SMEs in this research.  
 
As discussed in Chapter 4, this research uses a two-stage productivity analysis to measure 
and analyse productivity growth. This chapter will present a description of variables for the 
measurement of MPI models in the first stage, then present econometric models and their 
variables in the second stage to analyse the determinants of productivity growth. This 
research will conduct a regression model on the relationship between productivity growth and 
its components with different environment variables. This model will focus on an analysis of 
the determinants of productivity growth by using firm level data. This will involve estimating 
a regression between productivity growth and firm characteristics, business environment 
characteristics, and entrepreneur characteristic variables. This regression model will be 
applied to the whole SME manufacturing sample, and then to groups of samples based on 
manufacturing sub-sectors and firm size. The expected results will give exact assessments 
and recommendations to improve the productivity of SMEs for specific manufacturing sub-
sectors, and groups of firms based on their size, which is an important part of this study. The 
results will enable the identification of effective policies to enhance the productivity and 
competitiveness manufacturing SMEs to enable them to exploit the advantages of open 




This chapter is organised into seven sections. Section 5.2 presents an overview of the data set 
and the classification and creation of panel data based on this data. Section 5.3 provides a 
detailed description of the choice of output and input variables for measurement of the MPI 
model. It also presents summary statistics for these variables. Section 5.4 discusses the model 
of determinants of productivity using firm level data. It presents explanatory variables of firm 
characteristics, business environment characteristics, and entrepreneur characteristics, which 
are considered to be key factors impacting on the productivity growth of SMEs. The last 
section provides a brief summary of the major results from this chapter.  
  
5.2 Data 
5.2.1 General description of the SME data source 
The data utilised in this study were obtained from ―The Characteristics of the Vietnamese 
business environment: Evidence from a SME survey‖. This survey has been conducted 
among formal and informal manufacturing firms in Vietnam in 2002, 2005, 2007, 2009, 
2011, and 2013. However, the data set in the first survey in 2002 used a different firm code, 
and different questionnaire. It could not connect with the data of the rest of the data set. Thus, 
this research will be conducted based on the panel data of 2005, 2007, 2009, 2011, and 2013. 
This data collection was developed with support from the Central Institute for Economic 
Management (CIEM) in the Ministry of Planning and Investment, the Department of 
Economics at the University of Copenhagen, the Royal Embassy of Denmark in Vietnam, 
and the Institute of Labour Science and Social Affairs (ILSSA) in the Ministry of Labour, 
Invalids and Social Affairs (MOLISA).  
 
Using data from these surveys has some advantages. First, it can produce a uniquely rich 
panel data set based on a large number of repeated samples from the 2005 survey to the 2013 
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survey. The surveys consisted of interviews with around 2,500 manufacturing enterprises 
each year, with 70-80 percent being existing samples from previous surveys. As reviewed in 
Chapter 3, the cross-sectional data from this data set has been used in previous research. 
However, no research has been conducted using panel data from this data set to analyse the 
productivity growth of SMEs over a period of time such as that covered in this research. 
Panel data from 2005 to 2013 allows insight into productivity change and the determinants of 
the productivity changes of SMEs during the period of rapid economic growth and 
integration which Vietnam has experienced. Second, these surveys cover all the major 
manufacturing sectors. The surveys were carried out in various regions in Vietnam including 
Ha Noi, Hai Phong, HCMC, Ha Tay (now a part of Hanoi), Quang Nam, Khanh Hoa, Phu 
Tho, Nghe An, Lam Dong and Long An (see Table 5.1). These surveys include formally 
registered enterprises under the Enterprise Law and informally registered household 
enterprises
24
. Third, these surveys used four extensive questionnaires for owners/managers 
and workers. Thus, the data set contains rich information on enterprise status, entrepreneurial 
characteristics and the business environment. This makes it possible to perform an analysis of 







                                                 
24
 Household enterprises are individual business establishments that do not satisfy the conditions stated in the 
Law on Enterprises of Viet Nam. These are informal enterprises, which are not registered with provincial 
authorities; however, they may have tax codes provided by district authorities. The enumerators undertook on-
site screening in which they identified unregistered enterprises to be included in the survey. An unregistered 







Table 5.1: Number of interviewed observations (SMEs) each year by province 
 2005 2007 2009 2011 2013 
Ha Noi 311 296 299 276 285 
Phu Tho 283 255 270 254 262 
Ha Tay 400 394 384 347 345 
Hai Phong 217 206 227 211 190 
Nghe An 394 359 370 352 350 
Quang Nam 175 173 167 165 167 
Khanh Hoa 102 92 97 98 91 
Lam Dong 94 89 74 80 88 
HCMC 701 633 634 589 625 
Long An 143 138 133 126 136 
Total 2820 2635 2655 2498 2539 
Source: Author‘s summary based on the SME surveys from 2005-2013 
Note: The number of observations actually used from each year of the balanced panel data is 678, less than the 
total observations each year in the original data due to some firms having incomplete or missing data, or the 
exiting of SMEs. 
 
5.2.2 Classification of data and creation of panel data 
The data analysis of non-state manufacturing enterprises was derived from the raw data 
retrieved from the above surveys. In the first stage all those enterprises not in the 
manufacturing sector were removed (the first survey in 2005 included non-manufacturing 
firms). Firms which had briefer periods in operation in manufacturing and then switched their 
activity into other sectors were also not included; for example, a firm which reported 
operating in the manufacturing sector in the survey in 2005 and then switched to operating in 
the service sector in the later surveys was not included in the data. There are also firms with 
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missing records which have been removed from the data set to make a balanced panel. 
Finally, data with null or zero values were also removed. As a result of this process, 678 
firms remained in the panel data used in this study. The discussions below will be based on 
an analysis of this panel data in order to understand further representative types of firms in 
different sub-manufacturing sectors, grouped by type of firm and size of firm. 
 
Since 2000, and subsequent amendments of it in 2005 and 2014, the number of registrations 
of enterprises under different forms of ownership increased significantly. The data used in 
this research was also collected based on the distribution of registered enterprises
25
. The 
distribution of observed SMEs by ownership and location in the 2013 panel is presented in 
Table 5.2. Household enterprises and limited liability companies are the two largest groups 
by number in the survey. However, the distribution of these types of company by location is 
quite different. Household enterprises are mostly located in rural areas (69.31 percent), while 
in urban areas only 41.11 percent were household companies in 2013. Limited liability 
companies accounted for 36.59 percent of firms in urban areas and just 17.39 percent of firms 
in rural areas.  
  
                                                 
25
 See Rand and Tarp (2007) for a discussion of sampling methods used in the conduct of this survey. 
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Table 5.2: The distribution of sample observations by ownership and location in 2013, 
in numbers and percentages. 












Urban 118 37 13 105 14 287 
 (41.11%) (12.89%) (4.53%) (36.59%) (4.88%) (100%) 
Hanoi 22 8 3 27 8 68 
Hai Phong 23 5 4 8 3 43 
HCM 73 24 6 70 3 176 
Rural 271 31 9 68 12 391 
 (69.31%) (7.93%) (2.30%) (17.39%) (3.07%) (100%) 
Phu Tho 41 2 4 6 1 54 
Ha Tay 82 4 1 21 3 111 
Nghe An  44 9 3 15 7 78 
Quang Nam 34 5 1 10 1 51 
Khanh Hoa 25 5 0 7 0 37 
Lam Dong 17 1 0 5 0 23 
Long An 28 5 0 4 0 37 
North 212 28 15 77 22 354 
 (59.89%) (7.91%) (4.24%) (21.75%) (6.21%) (100%) 
South  177 40 7 96 4 324 
 (54.63%) (12.35%) (2.16%) (29.63%) (1.23%) (100%) 
Total 389 68 22 173 26 678 
Source: Author‘s summary based on the created panel data 
 
Firms in different industries can exploit different technologies and production frontiers in 
their operations. Furthermore, in the process of economic integration, different manufacturing 
sub-sectors have their own nominal rates of protection and are affected differently by FDI 
(which depends on tax rates and investment attraction policies). Analysis of the productivity 
of sub-industries is important in a comparison of the determinants of productivity. Thus, 
SMEs in this research will be classified by manufacturing sub-sectors based on the 
International Standard Industrial Classification (ISIC) codes. The distribution of observations 
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by manufacturing sub-sectors is summarised in Table 5.3 below. The largest group of SMEs 
is the fabricated metal products manufacturing sector. This sub-sector accounts for 20.64 
percent of total SMEs in the 2013 section of the panel. The second largest sub-sector is food 
products and beverage manufacturing with 19.17 percent of the total interviewed sample of 
the panel. Wood and wood product manufacturing is the third largest in the survey with 13.42 
percent. There are no SMEs in tobacco, recycling and service manufacturing. The tobacco 
sub-sector is still bound by many conditions enforced by legal policy, and thus only state 
corporations operate in this sub-sector. Table 5.3 also shows that micro firms contribute up to 
63.72 percent, and small firms 36.14 percent of total observations of the panel, while only 
one observation is a medium firm equivalent to 0.15 percent of total observations. One 
medium firm cannot be used to create the best practice frontier for its firm size group. Thus, 
the empirical analysis will focus only on micro and small firms.  
 
Table 5.3: Distribution of observations by subsector and firm size in 2013, numbers and 
percentage 
ISIC Subsector Micro Small Medium Total Percent 
15 Food products 100 30 0 130 19.17% 
 
and beverages (76.92%) (23.08%) (0.00%) (100%) 
 
17 Textiles 12 14 0 26 3.83% 
  
(46.15%) (53.85%) (0.00%) (100%) 
 
18 Wearing apparel 6 10 0 16 2.36% 
 
etc. (37.50%) (62.50%) (0.00%) (100%) 
 
19 Tanning and 6 4 0 10 1.47% 
 
dressing leather (60.00%) (40.00%) (0.00%) (100%) 
 
20 Wood and wood 58 33 0 91 13.42% 
 
products (63.74%) (36.26%) (0.00%) (100%) 
 
21 Paper and paper 6 15 0 21 3.10% 
 
products (28.57%) (71.43%) (0.00%) (100%) 
 
22 Publishing, 6 9 0 15 2.21% 
 
printing, etc. (40.00%) (60.00%) (0.00%) (100%) 
 
23 Refined 1 1 0 2 0.29% 
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ISIC Subsector Micro Small Medium Total Percent 
 
petroleum, etc. (50.00%) (50.00%) (0.00%) (100%) 
 
24 Chemical 3 7 0 10 1.47% 
 
products, etc. (30.00%) (70.00%) (0.00%) (100%) 
 
25 Rubber and 23 25 0 48 7.08% 
 
plastic products (47.92%) (52.08%) (0.00%) (100%) 
 
26 Non-metallic 24 25 1 50 7.37% 
 
mineral products (48.00%) (50.00%) (2.00%) (100%) 
 
27 Basic metals 9 4 0 13 1.92% 
  
(69.23%) (30.77%) (0.00%) (100%) 
 
28 Fabricated metal 106 34 0 140 20.65% 
 
products (75.71%) (24.29%) (0.00%) (100%) 
 
29-32 Machinery (inc. 12 12 0 24 3.54% 
 
office, electrical) (50.00%) (50.00%) (0.00%) (100%) 
 
34 Motor vehicles, 2 2 0 4 0.59% 
 
etc. (50.00%) (50.00%) (0.00%) (100%) 
 
35 Other transport 2 1 0 3 0.44% 
 
equipment (66.67%) (33.33%) (0.00%) (100%) 
 















(100 %)  
Source: Author‘s summary based on the created panel data 
Note: ▪ Figures are in number of firms and below, for each sub-sector, is the share of firms in each size category 
(percentages in parenthesis).  
▪ Micro: 1-9 employees; Small: 10-199 employees; Medium: 200-399 employees (based on the definition 
in Government Decree No. 56/2009/ND-CP).  
 
5.3 Variables for MPI measurement  
Chapter 4 presented the method of productivity measurement by the DEA-based Malmquist 
approach. As introduced in Chapter 1 the result of this measurement will address the 
following research questions:  
 
(i) How do Vietnamese non-state manufacturing SMEs perform in terms of their efficiency 
level and productivity growth? 
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(ii) What are the main sources of productivity growth of Vietnamese non-state manufacturing 
SMEs? 
 (iii) How do Vietnamese non-state manufacturing SMEs in different categories of 
manufacturing sub-sectors and size groups perform in terms of efficiency level and 
productivity growth? 
 
The next sub-sections present the variables used for this MPI measurement model. There is 
one output variable and there are three independent input variables, namely labour, capital 
and intermediate input.  
 
5.3.1 Description of variables 
Output (Y): In this research, gross sales revenue will be used as a proxy for output. As stated 
by Coelli, Rao, O‘Donnell and Battese (2005), sales revenue is among the most commonly 
applied measures of business output. As the survey data includes various sources of revenue 
derived from different business domains, such as services, leases and interest, the revenue 
achieved cannot be considered as directly related to the process of production in businesses. 
Thus, only revenue derived from the sales activities of the businesses will be used as the 
proxy for output in this research.  
 
Labour (L): In order to be in line with the measurement of other variables in terms of their 
monetary value, labour is taken as the total wages bill of the business. This measurement of 
labour in the business is also applicable to small firms which employ both full-time and part-
time employees. Moreover, using the wage bill can also indicate different skills among the 





Capital (K): For measuring capital in a business, there are many applicable methods and the 
most widely used by firms is the perpetual inventory method (PIM) (Coelli et al. 2005). 
However, the data used in this study does not contain enough accounting information for the 
evaluation of capital using PIM. Hence productive physical assets are used as the proxy for 
capital in this study. This variable is measured as the sum of the values of machinery, tools, 
equipment, land and buildings. 
 
Intermediate Input (M): This is the final input used in the production function of the 
businesses. This input is developed based on the total expenditure of the business, including 
the costs of raw materials and energy. These can include the costs of electricity, diesel, petrol 
or wood. These costs will be presented in terms of currently identified market values. 
 
5.3.2 Summary statistics of variables 
Table 5.4 below provides a summary of the key statistics for each variable used for the 
measurement of MPI. All of these variables were collected from the financial balance sheets 
of sample firms at the end of the financial year, the year before the conduct of the survey. 
Thus, they are deflated by the GDP deflator for each of these years and are calculated using 
the same base year (1994 was the base year which was officially used by the Vietnamese 
government until 2010) to avoid bias that might arise because of inflation. The GDP deflators 
for the data for the years of 2004, 2006, 2008, 2010 and 2012, provided by the General 
Statistics Office of Vietnam, are 1.974, 2.291, 3.017, 3.508 and 4.807 respectively. The 
average sales revenue, raw materials and labour costs changed significantly and do not follow 
a trend from 2005 to 2013. From 2007 to 2011, the period of the global financial crisis and its 
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aftermath, all of these variables increased, while they fell quickly during the period from 
2011 to 2013.  
 
Table 5.4: Summary statistics for key variables used in the measurement of MPI 
(Note: Unit of all variables is million VND) 
 Mean SD Min Max 
2005     
Real revenue from sales 920.72 4,890.37 0.05 140,955.60 
Total real value of raw materials  615.56 2,442.69 0.00 44,377.82 
Total real wages bill 72.70 181.11 0.00 3,116.62 
Total real physical assets 901.51 2,562.95 0.10 38,500.51 
2007     
Real revenue from sales 897.13 1,753.97 9.39 17,980.95 
Total real value of raw materials  657.86 1,424.33 2.98 15,195.23 
Total real wages bill 98.13 203.28 0.75 2,129.52 
Total real physical assets 1,169.85 2,177.79 7.52 21,302.89 
2009     
Real revenue from sales 1,210.71 4,493.93 1.84 81,239.64 
Total real value of raw materials  858.21 3,608.94 0.83 71,262.84 
Total real wages bill 118.67 360.37 0.00 5,541.93 
Total real physical assets 1,235.72 3,268.66 2.22 42,562.15 
2011     
Real revenue from sales 3,207.92 69,335.74 2.07 2,357,090.00 
Total real value of raw materials  2,758.20 66,711.19 0.40 2,269,122.00 
Total real wages bill 128.47 344.16 0.00 4,514.44 
Total real physical assets 1,767.20 5,683.06 2.05 89,657.93 
2013     
Real revenue from sales 929.47 3,364.79 0.92 59,545.16 
Total real value of raw materials  617.68 2,556.06 0.27 45,529.48 
Total real wages bill 108.11 289.49 0.00 4,174.38 
Total real physical assets 1,047.11 2,967.96 0.20 42,360.02 




5.4 The determinants used in the productivity model  
5.4.1 Specification of the regression model and hypothesis  
As discussed in Chapter 4, the model used to identify the determinants of productivity will be 
estimated based on the following equation: 
 
    
                                                                     
with  
          
         
 
where      is the MPI and its decompositions (technical efficiency change and technology 
change) for the i
th
 firm in the t
th
 period, calculated using DEA and used as the dependent 
variable in the regression;     
  is the true MPI that is unobserved;     ,      are error terms;    
is a fixed time effect; and      is a vector of explanatory variables. 
 
This regression model is used to answer a number of research questions. They include: 
 (i) What are the determinants of productivity growth for Vietnamese non-state 
manufacturing SMEs? 
(ii) What is the impact of different firm characteristics, business environment characteristics, 
and entrepreneur characteristics on the productivity growth of Vietnamese non-state 
manufacturing SMEs in different manufacturing sub-sectors and different groups of firms 
based on size? 
 




Hypothesis 1: Firm age has a positive influence on the productivity growth of manufacturing 
SMEs. 
Hypothesis 2: Firm size has a positive influence on the productivity growth of manufacturing 
SMEs. 
Hypothesis 3: Formal enterprises (private/sole proprietorship, partnership/collective/ 
cooperative, limited liability company, and joint stock) have higher productivity growth rates 
than informal enterprises (predominantly household enterprises). 
Hypothesis 4: Innovation activities exert a positive influence on the productivity growth of 
manufacturing SMEs. 
Hypothesis 5: Export activities have a positive influence on the productivity growth of 
manufacturing SMEs. 
Hypothesis 6: Firms operating in industrial zones have higher productivity growth rates than 
firms operating outside industrial zones. 
Hypothesis 7: Firms operating in urban areas have higher productivity growth rates than 
firms operating in rural areas? 
Hypothesis 8: Firms in the Southern region (South Vietnam) have higher productivity growth 
rates than firms in the Northern region (North Vietnam)?  
Hypothesis 9: Financial support from the government or banks exerts a positive influence on 
the productivity growth of manufacturing SMEs. 
Hypothesis 10: The age of the entrepreneur has a positive influence on the productivity 
growth of manufacturing SMEs. 
Hypothesis 11: Firms managed by female entrepreneurs have higher productivity growth 
rates than firms managed by male entrepreneurs.  
Hypothesis 12: The experience of the entrepreneur in the management of previous enterprises 
has a positive influence on the productivity growth of existing SMEs. 
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Hypothesis 13: The education level of the entrepreneur has a positive influence on the 
productivity growth of manufacturing SMEs. 
 
The following sub-sections will discuss the explanatory variables to be used as 
representatives of the key factors which impact on SME productivity as reviewed in the 
relevant literature discussed in Chapter 3. There are three groups of explanatory variables – 
firm characteristics, business environment characteristics, and entrepreneur characteristics – 
which will be discussed in the next sub-sections.   
 
5.4.2 Description of variables 
5.4.2.1 Firm characteristic variables 
Firm Age (Age): The ages of firms researched will be determined based on the number of 
years since their establishment.  
 
Firm Size (Size): The business size of firms can be calculated based on the sales value added, 
the number of employees and/or fixed assets in their operation. With these in mind, firm size 
in this study will also be identified based on the number of full-time workers at the end of the 
operational year.  
 
Innovation (Inn): This aspect was also considered as very important for firms to survive and 
compete as reviewed in the literature. In this study, a dummy variable is used to indicate the 
combination of three types of innovation being introduced in the period of study: introducing 





Export (Exp): This study investigates the effects of export activities on firm productivity. A 
dummy variable is used to represent whether businesses have a direct export value of more 
than 10 percent of the total sales revenue from these products in both the year before and the 
year after the period of productivity growth measurement. If they do this variable will have a 
value of 1, otherwise it is 0. As discussed in the literature review chapter, there are many 
theories on the impact of export activities on the productivity of exporters. 
  
Ownership/legal status (Own): A dummy variable is used to represent the form of 
ownership/legal status. This research focuses on private SMEs. Thus, it will not include 
enterprises with 100 percent foreign capital or 100 percent state owned enterprises. The aim 
of this variable is to compare the household enterprises (most of them are informal 
businesses) with formal types of ownership including: household; private/sole proprietorship; 
partnership/collective/cooperative; limited liability company; and joint stock company. So, if 
the firm is a household enterprise this variable will have a value of 1, otherwise it is 0. 
 
5.4.2.2 Environment characteristic variables 
Urban (Urb): This dummy variable is used to represent urban-rural differences in the model. 
If the firm is operating in an urban region, this variable will have a value of 1. For example, 
firms currently operating in Hanoi, Hai Phong and Ho Chi Minh City (HCMC) would have a 
value of 1; those in other areas would have a value of 0.  
 
Region location (Reg): This study gives firms based in South Vietnam a value of 1 for this 
dummy variable, based on differences in history and industrial development compared with 
North Vietnam. This is due to the fact that South Vietnam was under the influence of the U.S. 
for many years. From 1955 to 1975 this region had a considerable number of private 
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businesses and operated under a market orientated regime, while the private sector in the 
North was not encouraged until Doi Moi in 1986.     
 
Industrial zone (Zone): This dummy variable is used to represent firms operating in industrial 
parks/zones, high-tech parks/zones or export processing parks/zones where these firms have 
many opportunities to join a cluster and receive incentives, better infrastructure and access to 
skilled labour. If a firm operates in any of these types of parks/zones, this variable would 
have a value of 1; otherwise it would have a value of 0. As discussed in the literature review 
chapter, small firms in clusters could have more advantages in terms of economies of scale, 
reduced transport costs and access to sources of labour and technology developments.  
 
Financial support (Assf): Financial support is also considered to have an impact on a firm‘s 
productivity. In this study, a dummy variable will be used to represent financial support. This 
variable will have a value of 1 if the firm can access financial sources from the government 
and/or state banks, and a value of 0 otherwise.  
 
5.4.2.3 Entrepreneur characteristic variables 
Entrepreneur‘s age (Eage): The age of entrepreneurs will be identified based on their year of 
birth. As indicated in Chapter 3, the age of an entrepreneur could be important for firm 
performance. Young entrepreneurs may have more motivation and willingness to accept risk 
compared to older entrepreneurs. However, older entrepreneurs are likely to have acquired 
greater experience and accumulated greater assets (including social assets such as networks) 
(Robson et al. 2016). However, in the context of globalisation, with rapidly developing 
technology environments, young entrepreneurs could seize opportunities arising from 




Entrepreneur‘s gender (Esex): This variable has a value of 1 if the owner of the firm is female 
and 0 if the owner is male. As discussed in Chapter 3, the gender of the entrepreneur seems to 
be important for firm performance (Mead & Liedholm 1998; Nichter & Goldmark 2009; 
Julizaerma & Sori 2012) . The skills of men and women could bring different benefits to 
firms. This research, therefore, tests for the significance of the gender of the entrepreneur for 
the productivity growth of SMEs. 
 
Entrepreneur experience (Eexp): This variable will be valued based on the number of years 
that the entrepreneur has worked in the same area. The previous experience of the 
entrepreneur is considered to have a positive influence on the performance of the business 
(Pittaway & Cope 2007; Woldie et al. 2008; Simpeh 2011). An entrepreneur who has 
experience in a particular industry is better able to deal with a crisis and is also able to 
identify business opportunities in their industry.  
 
Entrepreneur‘s education (Eedu): This variable will be estimated by the number of years of 
education of the entrepreneur. This includes the years of general education and professional 
education. There are three levels of general education including primary education, secondary 
education and tertiary education, and different levels of professional education including: 
unskilled; elementary worker; technical worker/professional secondary; and 
College/University/Post-graduate. The average number of years required for each level is 
based on the regulations of the Ministry of Education and Training. Chapter 3 reviewed many 
empirical studies in the literature concerning the relationship between an entrepreneur‘s 
education and firm performance, and these indicate a positive and significant effect of the 
education of an entrepreneur on firm productivity (Galloway & Brown 2002; DeTienne & 
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Chandler 2004; Van der Sluis et al. 2008). Although the role of general education, and 
professional education, or business education specifically, of the entrepreneur is different, 
this research will combine them by using the years of education of the entrepreneur. 
  
A summary of the above explanatory variables is contained in Table 5.5 below. 
 
Table 5.5: Summary of explanatory variables and their descriptions 
Variable Description 
Age The number of years since establishment 
Size The number of full-time regular employees  
Inn Dummy variable representing innovation if the firm introduced any new 
products, or improved existing products, or introduced new production 
processes/new technology in the previous two years 
Exp Dummy variable representing if the firm directly exports  
Own Dummy variable representing if the firm is a household enterprise 
Zone Dummy variable representing if the firm is located in an industrial zone 
Urb Dummy variable representing if the firm is located in an urban area  
Reg Dummy variable representing if the firm is located in the South of Vietnam 
Assf Dummy variable representing if the firm received financial support   
Eage The age of the entrepreneur 
Esex Dummy variable representing if the entrepreneur is female 
Eexp The number of years that the entrepreneur has been working in the same area 
Eedu The level of education of the entrepreneur represented by years of general 
education and professional education. 
 
5.4.3 Summary statistics of the explanatory variables 
Table 5.6 below shows the summary statistics for the explanatory variables for the 
determinants of the productivity model. The average firm age in the panel is 15 years, 
because, in this panel, the firms have existed for at least the whole period of 2005 to 2013. In 
addition, the average entrepreneur age is also quite high at 46 years. This could be due to a 
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limitation of the long period panel data used in the analysis of the productivity of SMEs. This 
does not allow analysis of the productivity of entering or exiting firms. SMEs in a panel with 
a long period may have similar trends in productivity change - they could have high 
productivity. The average size based on the number of full-time employees of the firms is 14 
for the whole panel. The survey in 2009 had the largest average firm size of 19 while the 
average sizes were 13 and 11 in 2005 and 2013 respectively. For the three types of 
innovation, improvement of existing products was performed by many SMEs. The number of 
SMEs exporting and SMEs operating in industrial parks was only 208 and 310 respectively 
out of the total observations. Thus, the average of these variables was low at 3.5 percent and 




Table 5.6: Summary statistics for the variables used in the determinants of productivity model  
 Whole panel 2005 2007 2009 2011 2013 
Number of observations 3390 678 678 678 678 678 
Vari- 
able 
Value Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 
Age years 15.318 10.483 12.217 9.468 14.003 9.190 15.989 9.228 18.034 11.673 10.089 9.368 
Size number of full-time 
employees 
14.297 43.502 13.756 23.916 11.008 20.160 13.933 24.003 19.828 84.653 11.409 21.168 
Inn dummy variable (1-0) 0.413 0.492 0.639 0.480 0.184 0.387 0.647 0.482 0.427 0.495 0.191 0.406 
Exp dummy variable (1-0) 0.035 0.183 0.038 0.192 0.032 0.178 0.038 0.193 0.039 0.194 0.033 0.187 
Own dummy variable (1-0) 0.588 0.367 0.602 0.404 0.597 0.410 0.588 0.424 0.580 0.425 0.574 0.374 
Zone dummy variable (1-0) 0.052 0.222 0.043 0.204 0.045 0.208 0.041 0.207 0.048 0.213 0.047 0.209 
Urb dummy variable (1-0) 0.346 0.476 0.346 0.476 0.346 0.476 0.334 0.482 0.346 0.476 0.359 0.478 
Reg dummy variable (1-0) 0.409 0.492 0.409 0.492 0.409 0.492 0.395 0.498 0.409 0.492 0.424 0.494 
Com dummy variable (1-0) 0.931 0.358 0.862 0.345 0.879 0.326 0.831 0.349 0.881 0.323 0.911 0.327 
Assf dummy variable (1-0) 0.121 0.326 0.188 0.391 0.057 0.232 0.181 0.396 NA NA 0.059 0.233 
Eage years 46.541 10.413 44.669 10.058 48.551 10.717 43.088 10.185 46.722 10.230 50.319 10.755 
Esex dummy variable (1-0) 0.169 0.537 0.225 0.454 0.272 0.484 0.197 0.460 0.277 0.466 0.298 0.486 
Eexp years 3.117 1.739 2.956 1.624 3.116 1.685 2.851 1.645 3.120 1.793 3.229 1.691 
Eedu years 4.435 0.775 4.389 0.781 4.609 0.629 4.234 0.791 4.381 0.839 4.777 0.631 
 
Source: Author‘s summary based on the created panel data 
189 
 
5.5 Summary  
This chapter has discussed the important aspects required for an analysis of productivity growth 
and the factors influencing the productivity growth of Vietnamese manufacturing SMEs. It has 
presented the data sources, variables for measurement of productivity growth and its 
compositions, econometric models and variables used in the model, and research questions and 
hypotheses related to each model.    
 
This research benefits from a rich data source which comes from five surveys of Vietnamese 
manufacturing SMEs in 2005, 2007, 2009, 2011, and 2013. Each survey covered around 2,500 
enterprises in different sub-sectors of manufacturing industry. The samples were also stratified 
to cover different types of ownership in the domestic non-state sector, and enterprises from 
different regions. In addition, the detailed information given by each sample makes the survey 
the only available comprehensive survey of domestic non-state manufacturing SMEs in 
Vietnam. This research builds a panel data of 678 enterprises which are present in all surveys. 
The panel data allows an analysis of the productivity growth of Vietnamese manufacturing 
SMEs over the period 2005-2013.   
 
The chapter presented economic models and their variables for the analysis. The first model is 
used for the measurement of productivity growth and its compositions based on the DEA-based 
Malmquist approach. The results of this measurement will highlight significant changes in 
Vietnamese SME manufacturing productivity covering the period from 2005 to 2015 and will be 
presented in Chapter 6. This model also measures and compares the productivity change and its 
composition (technical change and efficiency change) in different groups of SMEs by 
manufacturing sub-sectors, and groups by firm size. This measurement is based on sales revenue 
as the output variable in a production function, and three input variables including capital, 
labour, and intermediate. The chapter also described the summary statistics for these variables. 
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The average of these variables, after deflating by the GDP deflator, changed significantly over 
the period 2005-2013. From 2007 to 2011, the period of the global financial crisis and its 
aftermath, all of these variables increased, while they fell quickly during the period from 2011 to 
2013.  
 
The second econometric model focusses on the determinants of productivity growth of 
manufacturing SMEs. This model examines the impact of different factors including firm 
characteristics (firm age, firm size, ownership type, innovation, location and exporting 
activities), business environment characteristics (region, competition level, industrial zone, and 
financial support), and entrepreneur characteristics (age, gender, education, and experience) on 
productivity growth and its composition. The findings of this model will be important to 
identifying key factors constraining improvement in SME productivity. It will also be useful for 
policy makers in designing effective strategies to improve the productivity, and thereby the 
competitiveness, of SMEs 
 
The results from an empirical analysis of the data, using the models described in this chapter, 




Chapter 6: Empirical results 
6.1 Introduction 
As presented in the previous chapter the empirical results analysed in this study are based on 
panel data created from a data set of Vietnamese manufacturing SMEs covering the period from 
2005 to 2013. In Chapter 4, DEA and the MPI method with application of the bootstrapping 
technique were discussed. This study will now use the MaxDEA program to estimate efficiency 
scores, MPIs and compositions of MPIs based on the method discussed in Chapter 4 for the first 
stage of analysis. Also, in the first stage, the results from a MetaFrontier DEA and MetaFrontier 
Malmquist framework are applied to analyse the efficiency level and productivity growth of 
firms under different group technology frontiers. Then, the GMM is used in the second stage to 
estimate the regression between efficiency scores, MPIs and environmental variables 
highlighted in Chapter 3.  
 
This chapter is structured as follows. Section 6.2 presents the results of the efficiency level and 
productivity growth in aggregate for SMEs in the entire manufacturing industry. Section 6.3 
reports a comparison of the efficiency level and productivity growth of SMEs amongst sub-
manufacturing sectors. Section 6.4 presents a comparison of the efficiency level and 
productivity growth of SMEs between two main groups based on firm size in the sample, 
including micro firms and small firms. The technology gap, the change of technical leadership 
and other components of the MetaFrontier Malmquist productivity index are presented in 
Section 6.5. Section 6.6 analyses the impact of factors on productivity growth and its 
components for SMEs in different samples. This section addresses the results for the samples of 
the whole manufacturing industry, then focuses on the six largest sub-sectors from a total of 17 
sub-sectors in the samples, including: (i) Food products and beverages; (ii) Textiles; (iii) Wood 
and wood products; (iv) Rubber and plastic products (v) Fabricated metal products; and (vi) 
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Furniture sector. It also analyses the determinants of productivity growth of two groups of micro 
firms and small firms. The last section, Section 6.7, provides a summary of this chapter. 
 
6.2 DEA efficiency scores and MPIs for SMEs in the manufacturing industry 
This section presents the results for the efficiency level and productivity growth in aggregate for 
SMEs in the entire manufacturing industry. The results are predicted by the output oriented CRS 
DEA Malmquist model, as specified in Chapter 4. As mentioned in Chapter 4, we re-sampled at 
B=1000 for the bootstrapped model, due to computer limitations in working with 668 
observations from the original samples. 
 
6.2.1 DEA efficiency result for SMEs in manufacturing industry 
Results for the original non-bootstrapped efficiency scores, bootstrapped efficiency scores and 
their frequency distributions estimated from the frontier of the samples for the entire 
manufacturing industry are presented in Table 6.1. As shown by the results in the table, the 
mean efficiency score over the period 2005-2013 is 0.49. This means that the mean potential for 
output increasing among SMEs is about 51 percent. For individual years there are fluctuations in 
average scores. For example, there were considerably lower efficiency scores in 2005 and 2009 
at 0.39 and 0.19, respectively. The mean efficiency score in the last two years, 2011 and 2013, 
were significantly higher. However, there was still much room to increase the potential output in 
these years. The efficiency score results of these two years indicate that SMEs could increase 
their current level of output by 39 percent in 2011, and by 35 percent in 2013. 
 
The bootstrapping results give more robust conclusions regarding efficiency levels. The results 
for the bootstrapped efficiency scores are similar to the original efficiency scores. One important 
aspect of bootstrapping is in deriving confidence intervals, which allow the ―hypothesis‖ as to 
whether efficiency scores between years actually change to be tested. There is only an overlap 
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of the mean efficiency scores‘ confidence intervals between two consecutive periods, 2011 and 
2013, implying that we cannot assert that the mean efficiency scores change between these two 
years; even the original scores appear different. However, there are distinctions in the mean 
efficiency scores‘ confidence intervals between the consecutive periods 2005 and 2007, 2007 
and 2009, and 2009 and 2011. Thus, we can conclude that the mean efficiency scores of 
Vietnamese manufacturing SMEs underwent significant change across these years.   
  
Looking at the distribution of efficiency scores across individual SMEs in the entire 
manufacturing industry, we can observe that the number of SMEs with an efficiency score under 
0.6 is considerable across the years, while the number of producers in the 81-100 range is low: 
under 12 percent of the total sample in most years. As a result, the mean efficiency score over 
the period of the study is quite low. In 2009, over 88 percent of firms had an efficiency level 
lower than 40 percent. Hence, in that year, the mean efficiency level of SMEs for the whole of 
manufacturing was significantly lower. 
 
The mean efficiency score over the period 2005-2013 in this study is similar to the efficiency 
level of 50 percent estimated by the stochastic frontier production function (SFPF) of 1,492 
Vietnamese manufacturing SMEs across all types of ownership in the period 2000-2003 in the 
study by Minh et al. (2007). They also found an efficiency level of 40 percent using DEA. 
However, the result discussed above for this study is lower than the efficiency level of 89.7 
percent estimated by SFPF for non-state Vietnamese manufacturing SMEs in the period 2002-
2007 (Le 2010), 78.9 percent estimated by SFPF for state-owned Vietnamese manufacturing 
enterprises in 1998 (Vu 2003), or 62 percent estimated by the stochastic frontier models (SFM) 
for manufacturing enterprises across all types of ownership in 2003 (Pham et al. 2010). 
However, such a direct comparison cannot be made due to the fact that there are differences in 
the targets of different studies in terms of size, ownership, and period of the study. In addition, 
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different methods of efficiency estimation have been applied in these studies; thus they have 
different assumptions and explanations for their results. Furthermore, the period 2005-2013 
includes the period of the global financial crisis (2007-2009), accounting for particularly low 
levels of SME efficiency during this period.  
 
The global financial crisis had a negative impact on SMEs‘ employment, outputs, sales, and 
exports. Low profitability resulting from the crisis adversely affected SMEs‘ creditworthiness. 
The export market was significantly impacted by the GFC. Vietnamese exports experienced the 
strongest negative impact. According to the General Department of Vietnam Customs, 
Vietnam‘s export revenues fell 6.5% in 2008 and a further 24% drop in 2009 (year-on-year). 
Orders for manufactured exports including garments, footwear and furniture dropped quickly, 
while seafood producers were also under pressure. The decline of orders caused great 
difficulties for exporting companies, many of which were at risk of closing down. At the same 
time, Vietnam‘s financial institutions had become increasingly risk-averse in expanding 
financial access to SMEs and, in many cases, tightened credit conditions, thus further worsening 
SMEs‘ financial access. Due to the impact of the GFC, SMEs‘ efficiency in 2009 was 
significantly lower than before the GFC.      
 
However, the SMEs‘ efficiency began to increase in 2011 and 2013 after the government 
implemented a series of measures to response to the GFC. There are several supporting policies 
that were applied in order to assist recovery and development of SMEs after the GFC. For 
example, the Government supported SMEs in borrowing funds from banks, and extending debt 
and tax repayment times after the economic crisis of 2007-2009 (see Resolution No: 13/NQ-CP 
on solutions to remove difficulties for production business and market support (Vietnam 2012)). 
In 2012, the Vietnamese State Bank agreed to apply a minimum short-term loan interest for 
SMEs at a lower rate of 1-2 percent/year than the normal rate. 
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Table 6.1: Summary of the average efficiency scores of SMEs for the entire manufacturing 
sample 
 
 2005 2007 2009 2011 2013 2015-2013 
Original efficiency scores 
Mean 0.39 0.58 0.19 0.62 0.65 0.49 
Min 0.03 0.29 0.07 0.38 0.29 0.03 
Std. dev. 0.12 0.15 0.16 0.13 0.12 0.14 
 
Bootstrapped efficiency scores 
Mean 0.34 0.55 0.17 0.59 0.61 0.45 
Min 0.03 0.28 0.06 0.36 0.27 0.03 
Std. dev. 0.09 0.13 0.13 0.11 0.10 0.11 
       
Confidence interval, 5% 
Lower bound 0.32 0.52 0.15 0.56 0.59 0.43 
Upper bound 0.38 0.57 0.18 0.61 0.64 0.48 
       
Distribution 
< 40 412 21 593 2 3 1031 
 61.7% 3.1% 88.8% 0.3% 0.4% 30.9% 
41-60 215 374 50 325 224 1188 
 32.2% 56.0% 7.5% 48.7% 33.5% 35.6% 
61-80 25 200 15 267 361 868 
 3.7% 29.9% 2.2% 40.0% 54.0% 26.0% 
81-100 16 73 10 74 80 253 
 2.4% 10.9% 1.5% 11.1% 12.0% 7.6% 
 
Source: Author‘s calculation. 
 
6.2.2 MPIs result for SMEs in the manufacturing industry 
A summary of the bootstrapped and non-bootstrapped results of the MPI and its composition, 
technical change (TC) and efficiency change (EC) of SMEs, as well as their distributions in the 
whole manufacturing industry sample, is presented in Table 6.2. The mean results of MPI shown 
in the table indicate regress in the productivity of Vietnamese manufacturing SMEs over the 
period 2005-2013. The decrease in productivity of SMEs in the manufacturing industry is a 
considerable 3 percent every two years (equivalent to 1.73 percent annually) over the whole 
period 2005-2013. The decrease in productivity was mainly led by a decline in technology by 15 
percent, while efficiency increased by 14 percent. The financial difficulties experienced during 
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and after the financial crisis of 2007-2008 may have hindered the development of technology, as 
well as the investments in technology and innovation of Vietnamese manufacturing SMEs. As 
discussed in the previous section, the efficiency level of SMEs in the manufacturing industry for 
the study period was very low. However, the efficiency level increased significantly over the 
period 2005-2013, especially in the last two periods, 2009-2011 and 2011-2013. This could be 
because it started from a low base of efficiency level, as indicated in Sub-section 6.2.1. 
 
Period by period developments show slight fluctuations in productivity. However, its 
composition, in terms of both TC and EC, shows significant changes across periods. For 
example, in the early period from 2005 to 2007, the productivity growth rate decreased by 9 
percent. The decrease in productivity in this period was caused by TC, which fell by 39 percent. 
In the next period, 2007-2009, on the other hand, an improvement in productivity was led by a 
significant increase in TC. During the last period the growth in productivity was due to changes 
in efficiency. The changes in productivity and its composition are presented in Figure 6.1.  
 
The bootstrapping approach gives similar results. In addition, the confidence intervals offer 
further insight into the results discussed above. The interpretation of the confidence interval, as 
argued in Odeck (2009) and Tortosa-Ausina et al. (2008), suggests that, if the confidence 
interval contains unity, there is no evidence for a conclusion as to whether there is regress or 
progress. The results for the confidence intervals at the 5 percent significance level are indicated 
in the middle of Table 6.2. The results indicate a significant change of productivity in the period 
2005-2007, with the confidence interval ranging between 0.87 and 0.97. Moreover, the TC and 
EC show significant changes in most periods, except for the period 2011-2013.  
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Table 6.2: Summary of results for productivity growth of SMEs for the entire manufacturing industry   
 2005-2007  2007-2009  2009-2011  2011-2013  2005-2013 
 MPI TC EC  MPI TC EC  MPI TC EC  MPI TC EC  MPI TC EC 
Original results 
Mean 0.91 0.61 1.50   1.01 3.09 0.33   0.96 0.29 3.30   0.99 0.95 1.04   0.97 0.85 1.14 
Min 0.14 0.30 0.39   0.28 0.87 0.08   0.15 0.16 0.49   0.35 0.59 0.51   0.14 0.16 0.08 
Max 8.53 0.92 13.88   14.97 7.68 2.59   3.03 0.92 9.18   2.42 1.48 2.01   14.97 7.68 13.88 
Std. dev. 0.42 0.09 0.69   1.04 1.06 0.28   0.44 0.11 1.73   0.22 0.07 0.22   0.53 0.33 0.73 
Bootstrapped results 
Mean 0.92 0.58 1.59   1.00 3.31 0.30   0.96 0.27 3.52   0.99 0.94 1.05   0.97 0.84 1.15 
Min 0.18 0.26 0.57   0.30 0.90 0.08   0.16 0.14 0.65   0.42 0.57 0.51   0.16 0.14 0.08 
Max 8.68 0.95 14.71   12.39 9.48 2.10   2.92 1.03 11.36   1.91 1.44 1.85   12.39 9.48 14.71 
Std. dev. 0.40 0.10 0.72   0.90 1.20 0.23   0.41 0.11 1.92   0.20 0.08 0.21   0.48 0.37 0.77 
Lower. B. 0.87 0.53 1.44   0.94 3.04 0.27   0.90 0.25 3.16   0.95 0.89 0.98   0.92 0.77 1.05 
Upper.B. 0.97 0.63 1.77   1.06 3.67 0.34   1.02 0.30 3.97   1.03 1.00 1.12   1.02 0.91 1.28 
Distribution 
< 60 34 345 1   81 0 601   71 657 0   6 2 2   192 1004 604 
 
5.1% 51.6% 0.1%   12.1% 0.0% 90.0%   10.6% 98.4% 0.0%   0.9% 0.3% 0.3%   7.2% 37.6% 22.6% 
61-80 147 320 5   116 0 28   121 9 3   74 5 53   458 334 89 
 
22.0% 47.9% 0.7%   17.4% 0.0% 4.2%   18.1% 1.3% 0.4%   11.1% 0.7% 7.9%   17.1% 12.5% 3.3% 
81-100 250 3 26   143 1 19   156 1 7   274 520 209   823 525 261 
 
37.4% 0.4% 3.9%   21.4% 0.1% 2.8%   23.4% 0.1% 1.0%   41.0% 77.8% 31.3%   30.8% 19.6% 9.8% 
101-120 133 0 74   121 6 13   136 1 16   227 137 255   617 144 358 
 
19.9% 0.0% 11.1%   18.1% 0.9% 1.9%   20.4% 0.1% 2.4%   34.0% 20.5% 38.2%   23.1% 5.4% 13.4% 
121-140 67 0 134   75 2 4   83 0 9   59 3 104   284 5 251 
 
10.0% 0.0% 20.1%   11.2% 0.3% 0.6%   12.4% 0.0% 1.3%   8.8% 0.4% 15.6%   10.6% 0.2% 9.4% 
141-160 21 0 112   45 7 1   41 0 18   20 1 33   127 8 164 
 
3.1% 0.0% 16.8%   6.7% 1.0% 0.1%   6.1% 0.0% 2.7%   3.0% 0.1% 4.9%   4.8% 0.3% 6.1% 
>161 16 0 316   87 652 2   60 0 615   8 0 12   171 652 945 
 
2.4% 0.0% 47.3%   13.0% 97.6% 0.3%   9.0% 0.0% 92.1%   1.2% 0.0% 1.8%  6.4% 24.4% 35.4% 
Source: Author‘s calculation.   
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Figure 6.1: TFP, Efficiency, and Technological Changes of SMEs for the entire 
manufacturing industry, 2005-2013 
 
Source: Author‘s calculation. 
 
6.3 A comparison of the efficiency level and productivity growth amongst sub-
manufacturing sectors 
This section presents a comparison of the mean efficiency scores and productivity indices and 
their distribution estimated from the technology frontier of Vietnamese private SMEs in the 
entire manufacturing industry. This estimate of the frontier of all SMEs is based on the 
assumption that all sub-sectors in the manufacturing industry apply the same technology. The 
results of this estimate give the general level of all firms in the industry. However, firms in 
different sectors may apply different technology in production. Technically, they make choices 
from different sets of possible input and output combinations. These so-called technology sets 
differ because of differences in available stocks of physical, human and financial capital, 
economic infrastructure, resource endowments, and any other characteristics of the physical, 
social and economic environment in which production takes place. O‘Donnell et al. (2008) also 
highlight the impact of the operating environment on firm efficiency, and conclude that such 
differences have led efficiency researchers to estimate separate production frontiers for different 
















As reviewed in Chapter 5, there are 17 sub-sectors in the manufacturing industry sample. Each 
of these sub-sectors has a different level of technology development as the mechanism using 
relevant inputs to produce outputs. Thus, a MetaFrontier approach, as discussed in Chapter 4, 
that allows for different technology sets in the measurement of efficiency of different groups is 
applied in this thesis to measure and compare the efficiency of SMEs in and across different 
sub-manufacturing sectors and groups of firm size. This approach also analyses the gap between 
the group frontiers and the MetaFrontier. 
 
6.3.1 Efficiency level amongst sub-manufacturing sectors 
The mean and aggregate efficiency scores estimated by the DEA and the bootstrapping DEA are 
presented in Table 6.3 and Table 6.4 respectively. The aggregate efficiency scores in this study 
are calculated by taking into consideration the relative contributions of individual firms based on 
their output size in each sub-sector, while the mean efficiency scores give equal importance to 
all firms. Thus, a comparison between the mean and aggregate efficiency scores will indicate the 
importance of economies of scope and scale in these sub-sectors. 
 
The comparison of efficiency levels amongst sub-manufacturing sectors was estimated based on 
the best practice frontier of the entire manufacturing industry. The aim of this comparison is to 
understand the diverse production efficiencies of SMEs across sub-sectors in the manufacturing 
sector. Over the whole period 2005-2013, some sub-sectors have attained a higher efficiency 
level than the mean for the manufacturing industry as a whole, such as Rubber and plastic 
products (ISIC-25), Food products and beverages (ISIC-15), Wearing apparel (ISIC-18), and 
Paper and paper products (ISIC-21), with mean efficiency levels higher than 0.51. In contrast, 
the Furniture, jewellery, music equipment (ISIC-36), Electrical machinery (ISIC-29/32), Motor 
vehicles (ISIC-34), and Other transport equipment (ISIC-35) sectors had the lowest mean 
efficiency scores, which were lower than 0.46. They also had the lowest aggregate efficiency 
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scores, with the exception of the Electrical machinery (ISIC-29/32) sector. Electrical machinery 
(ISIC-29/32) 32 is one of the sub-sectors which had the highest aggregate efficiency score of 
more than 0.58.  
 
In addition, the ranks of the sub-sectors, based on the mean and aggregate efficiency scores, are 
fairly different across all five observed years. For example, the mean efficiency of Publishing 









ranks, respectively, in 2011 
and 2013, as indicated in Table 6.3. These two sub-sectors became more efficient over the 
period 2005-2013 by comparison with the other sub-sectors. This result is due to different rates 
of efficiency change across sub-sectors, which, as a component of productivity change, will be 
discussed in the next sections. The level and the trend of efficiency are also indicated in Figure 
6.2. As can be seen from this figure, the efficiency level of most sub-sectors decreased 
significantly in 2009. In addition, the figure also shows the efficiency level gap between sub-
sectors across each year during the period 2005-2013. For example, the efficiency line for the 
Rubber and plastic products (ISIC-25) sector shows significant gaps with other sectors during 
this period. The efficiency level of SMEs in this sub-sector was lower than that of other sub-
sectors in 2005; however, in the following year this sub-sector stands above the others, 
especially in 2007, and 2011. 
 
The results for the confidence intervals of the sub-sectors presented in Table 6.5 give more 
robustness to the comparison between sub-sectors in a specific observed year or between 
observed years for a specific sub-sector. For example, for the overall period 2005-2015 there is a 
gap between the confidence intervals of the Furniture, jewellery, music equipment (ISIC-36) 
sector (0.4-0.44) and that of the Rubber and plastic products (ISIC-25) (0.45-0.5) and Food 
products and beverages (ISIC-15) sectors (0.45-0.5). Thus, at the 5 percent significance level, 
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we can conclude that the mean efficiency level of the Furniture, jewellery, music equipment 
(ISIC-36) sector was significantly lower than that of the Rubber and plastic products (ISIC-25) 
and Food products and beverages (ISIC-15) sectors. There are overlaps between the confidence 
intervals of the mean efficiency levels among other sectors, implying that there is no evidence of 
a difference in mean efficiency levels between these sectors for the period 2005-2013.  
 
A comparison of the results for the mean and aggregate efficiency scores reveals noticeably 
different results. The mean efficiency scores give equal importance to all firms, while the 
aggregate efficiency scores are calculated by taking into consideration the relative contributions 
of individual firms based on their output size in each sub-sector. This confirms the influence of 
output size on a group‘s efficiency. Over the period 2005-2013 the aggregate efficiency results 
are higher than the mean values in most sub-sectors. This implies that firms with larger output 
have higher efficiency levels. In other words, this indicates the importance of economies of 
scope and scale in those sub-sectors. However, the Motor vehicles (ISIC-34) and Other transport 
equipment (ISIC-35) sectors have aggregate efficiency results lower than the mean values 
indicating that, in these sub-sectors, firms with larger output size have lower efficiency levels. 
 
Table 6.3: The mean efficiency scores across sub-sectors 
 2005 2007 2009 2011 2013 2005-2013 
Sectors DEA DEA* DEA DEA* DEA DEA* DEA DEA* DEA DEA* DEA DEA* 
ISIC-15 0.40 0.35 0.61 0.58 0.22 0.19 0.65 0.61 0.68 0.65 0.51 0.48 
ISIC-17 0.43 0.37 0.65 0.61 0.16 0.13 0.58 0.54 0.64 0.60 0.49 0.45 
ISIC-18 0.47 0.40 0.64 0.59 0.18 0.15 0.63 0.60 0.64 0.60 0.51 0.47 
ISIC-19 0.40 0.35 0.53 0.50 0.16 0.15 0.60 0.56 0.65 0.60 0.47 0.43 
ISIC-20 0.37 0.33 0.56 0.53 0.17 0.15 0.60 0.56 0.63 0.59 0.47 0.43 
ISIC-21 0.41 0.35 0.58 0.54 0.24 0.21 0.65 0.61 0.67 0.64 0.51 0.47 
ISIC-22 0.36 0.32 0.59 0.56 0.17 0.15 0.69 0.65 0.69 0.64 0.50 0.46 
ISIC-24 0.44 0.39 0.55 0.52 0.17 0.16 0.62 0.59 0.61 0.58 0.48 0.45 
ISIC-25 0.37 0.33 0.67 0.63 0.24 0.21 0.64 0.60 0.65 0.61 0.51 0.48 
ISIC-26 0.40 0.36 0.54 0.51 0.18 0.15 0.63 0.60 0.65 0.61 0.48 0.45 
ISIC-27 0.38 0.34 0.62 0.58 0.16 0.14 0.60 0.57 0.67 0.62 0.48 0.45 
ISIC-28 0.39 0.36 0.58 0.55 0.20 0.17 0.62 0.59 0.67 0.64 0.49 0.46 
ISIC-
29/32 
0.38 0.33 0.54 0.52 0.17 0.15 0.60 0.57 0.59 0.56 0.46 0.43 
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 2005 2007 2009 2011 2013 2005-2013 
Sectors DEA DEA* DEA DEA* DEA DEA* DEA DEA* DEA DEA* DEA DEA* 
ISIC-34 0.38 0.33 0.57 0.55 0.18 0.16 0.62 0.57 0.54 0.52 0.46 0.43 
ISIC-35 0.35 0.31 0.79 0.75 0.17 0.16 0.49 0.46 0.51 0.49 0.46 0.44 
ISIC-36 0.36 0.32 0.52 0.50 0.16 0.14 0.60 0.57 0.62 0.59 0.45 0.42 
 
Note:  
- The definition of each of the ISIC classification codes is presented in Table 5.3, Chapter 5. A 
summary and discussion of the characteristics of each sub-sector with regard to its GDP 
contribution, technology level, export orientation, and labour or capital intensity are also 
presented in Chapter 5.  
 
- DEA is the mean efficiency score estimated by the basic DEA method; and DEA
* 
is the mean 
efficiency score estimated by the bootstrapping DEA method. 
 
Source: Author‘s calculation. 
 
Table 6.4: The aggregate efficiency scores across sub-sectors 
 2005 2007 2009 2011 2013 2005-2013 
 DEA DEA* DEA DEA* DEA DEA* DEA DEA* DEA DEA* DEA DEA* 
ISIC-15 0.40 0.34 0.61 0.57 0.32 0.27 0.66 0.62 0.68 0.64 0.53 0.49 
ISIC-17 0.37 0.33 0.70 0.66 0.24 0.21 0.60 0.55 0.65 0.60 0.51 0.47 
ISIC-18 0.56 0.47 0.60 0.56 0.15 0.13 0.65 0.61 0.65 0.61 0.52 0.48 
ISIC-19 0.38 0.34 0.52 0.49 0.17 0.15 0.66 0.59 0.75 0.64 0.49 0.44 
ISIC-20 0.42 0.37 0.60 0.57 0.19 0.17 0.66 0.61 0.64 0.61 0.50 0.46 
ISIC-21 0.43 0.36 0.63 0.59 0.35 0.30 0.71 0.65 0.68 0.65 0.56 0.51 
ISIC-22 0.36 0.32 0.55 0.53 0.21 0.19 0.77 0.68 0.79 0.70 0.54 0.48 
ISIC-24 0.94 0.63 0.60 0.57 0.17 0.15 0.66 0.62 0.61 0.58 0.59 0.51 
ISIC-25 0.37 0.32 0.70 0.65 0.37 0.31 0.70 0.64 0.68 0.63 0.56 0.51 
ISIC-26 0.38 0.35 0.51 0.48 0.37 0.29 0.65 0.62 0.70 0.64 0.52 0.48 
ISIC-27 0.46 0.38 0.81 0.72 0.26 0.23 0.63 0.59 0.69 0.62 0.57 0.51 
ISIC-28 0.38 0.34 0.61 0.58 0.23 0.20 0.64 0.60 0.67 0.63 0.51 0.47 
ISIC-
29/32 
0.45 0.39 0.54 0.51 0.61 0.40 0.64 0.60 0.65 0.62 0.58 0.50 
ISIC-34 0.34 0.29 0.50 0.49 0.19 0.16 0.46 0.43 0.67 0.64 0.43 0.40 
ISIC-35 0.24 0.22 0.84 0.78 0.16 0.15 0.51 0.48 0.39 0.37 0.43 0.40 
ISIC-36 0.37 0.33 0.50 0.48 0.21 0.18 0.63 0.58 0.60 0.57 0.46 0.43 
Note: DEA is the mean efficiency score estimated by the basic DEA method; and DEA
* 
is the 
mean efficiency score estimated by the bootstrapping DEA method. 
Source: Author‘s calculation. 
 
Table 6.5: Confidence intervals at the 5% significance level of DEA scores across sub-
sectors. 
 2005 2007 2009 2011 2013 2005-2013 
 Lower Upper Lower Upper Lower Upper Lower Upper Lower Upper Lower Upper 
ISIC-15 0.32 0.39 0.55 0.60 0.17 0.21 0.58 0.64 0.61 0.67 0.45 0.50 
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 2005 2007 2009 2011 2013 2005-2013 
 Lower Upper Lower Upper Lower Upper Lower Upper Lower Upper Lower Upper 
ISIC-17 0.33 0.41 0.58 0.64 0.12 0.15 0.50 0.57 0.57 0.63 0.42 0.48 
ISIC-18 0.36 0.45 0.55 0.63 0.14 0.17 0.57 0.62 0.57 0.63 0.44 0.50 
ISIC-19 0.32 0.38 0.48 0.52 0.13 0.16 0.54 0.59 0.56 0.64 0.41 0.46 
ISIC-20 0.31 0.36 0.51 0.55 0.14 0.17 0.54 0.59 0.57 0.62 0.41 0.46 
ISIC-21 0.32 0.39 0.51 0.58 0.19 0.23 0.58 0.64 0.61 0.61 0.44 0.49 
ISIC-22 0.29 0.35 0.54 0.58 0.13 0.16 0.62 0.68 0.61 0.68 0.44 0.49 
ISIC-24 0.36 0.42 0.50 0.54 0.14 0.17 0.57 0.61 0.56 0.60 0.43 0.47 
ISIC-25 0.30 0.36 0.60 0.66 0.19 0.23 0.57 0.63 0.58 0.64 0.45 0.50 
ISIC-26 0.33 0.39 0.49 0.54 0.14 0.17 0.57 0.62 0.58 0.64 0.42 0.47 
ISIC-27 0.31 0.37 0.55 0.61 0.13 0.16 0.54 0.59 0.58 0.66 0.42 0.48 
ISIC-28 0.33 0.38 0.53 0.58 0.16 0.19 0.56 0.61 0.61 0.66 0.44 0.48 
ISIC-
29/32 
0.30 0.36 0.49 0.53 0.14 0.17 0.54 0.60 0.53 0.59 0.40 0.45 
ISIC-34 0.30 0.37 0.53 0.57 0.14 0.18 0.54 0.61 0.50 0.54 0.40 0.45 
ISIC-35 0.28 0.34 0.71 0.78 0.15 0.17 0.44 0.48 0.48 0.50 0.41 0.46 
ISIC-36 0.29 0.35 0.48 0.52 0.13 0.16 0.54 0.59 0.56 0.61 0.40 0.44 
Source: Author‘s calculations. 
 
Figure 6.2: The mean DEA scores of SMEs in sub-sectors, 2005-2013 
 
Note: To avoid the overlap of multiple lines, this figure only indicates six sub-sectors which are 
chosen for further analysis in the second-stage regressions in Section 6.6.  




















6.3.2 Productivity growth amongst sub-manufacturing sectors 
The summary results of productivity growth and its components estimated by the Malmquist and 
bootstrapping Malmquist approaches for all sub-sectors are presented in Table 6.6.  
 
According to Sub-section 6.2.2, on average SMEs in the manufacturing industry experienced 
regression in their productivity over the period 2005-2013 by 3 percent every two years. 
However, as indicated in Table 6.6, there are some sub-sectors that have experienced positive 
rates of productivity growth. For example, the Basic metals (ISIC-27), Tanning and dressing 
leather (ISIC-19), and Publishing (ISIC-22) sectors increased their productivity by 1 percent 
every two years. These sub-sectors had notably high rates of efficiency change by more than 18 
percent every two years. In contrast, the least productive sub-sectors, Wearing apparel (ISIC-18) 
and Motor vehicles (ISIC-34), experienced a considerable decrease in productivity by around (-) 
10 percent. Other sub-sectors experienced a decrease in productivity of 2-5 percent every two 
years. 
 
There is a sizeable difference in the outcomes for the productivity growth components, 
technology change and efficiency change, amongst the sub-sectors. However, all of the sub-
sectors show a decrease in technology change, and an increase in efficiency change. The rate of 
technology change fluctuates widely from (-) 25 percent to (-) 11 percent, and the rate of 
efficiency change varies from 0.05 percent to 25 percent. Some sub-sectors have a high rate of 
both efficiency change and technology change; however, the changes are in a reverse direction. 
Thus, their productivity does not significantly improve. For example, Other transport equipment 
(ISIC-35) and Chemical products (ISIC-24) show the highest negative rates in technology 
change by (-) 25 percent and (-) 19 percent, respectively. However, the efficiency changes of 
these two sub-sectors show the highest increases by 25 percent and 21 percent, respectively. 




As mentioned in the previous sub-section, the rankings of the sub-sectors based only on their 
efficiency levels are fairly different across all five observed years. This is due to the different 
rates of efficiency change across the sub-sectors. For example, Publishing (ISIC-22), and 
Rubber and plastic products (ISIC-25) showed an increasing trend from ranking 14
th
 and 13th in 




 in 2007 due to significantly high rates of efficiency change of 64 
percent and 80 percent, respectively, in the period 2005-2007.  
 
Results for the confidence intervals at a 5 percent significance level from the bootstrap 
approach, as presented in Table 6.7, show robust conclusions for regress in the productivity of 
the Wearing apparel (ISIC-18) and Rubber and plastic products (ISIC-25) sectors and progress 
in the productivity of the Publishing (ISIC-22) sector, as their confidence intervals do not 
contain unity. Moreover, the confidence intervals of TC and EC show significant change in 
these components for most sub-sectors, with the exception of TC for Tanning and dressing 
















MPI TC EC 
 
MPI TC EC  MPI TC EC 
 
MPI TC EC  MPI TC EC 
ISIC-15 0.89 0.58 1.53 
 
1.03 2.84 0.36  0.94 0.32 2.98 
 
1.00 0.96 1.05  0.96 0.84 1.15 
 
0.90 0.55 1.64 
 
1.02 3.04 0.34 
 
0.95 0.30 3.17 
 
1.00 0.95 1.05 
 
0.97 0.83 1.17 
ISIC-17 0.84 0.55 1.52 
 
0.94 3.51 0.27 
 
0.94 0.26 3.67 
 
1.04 0.95 1.10 
 
0.94 0.83 1.13 
 
0.85 0.51 1.66 
 
0.94 3.81 0.25 
 
0.93 0.24 3.92 
 
1.05 0.95 1.11 
 
0.94 0.81 1.15 
ISIC-18 0.73 0.54 1.35 
 
0.99 4.02 0.25 
 
0.91 0.26 3.55 
 
0.98 0.96 1.02 
 
0.90 0.86 1.05 
 
0.73 0.50 1.46 
 
1.00 4.30 0.23 
 
0.93 0.24 3.85 
 
0.96 0.96 1.00 
 
0.90 0.84 1.07 
ISIC-19 0.86 0.65 1.32 
 
1.09 2.99 0.37 
 
1.02 0.28 3.63 
 
1.10 1.00 1.10 
 
1.01 0.86 1.18 
 
0.88 0.61 1.42 
 
1.10 3.16 0.35 
 
1.00 0.27 3.76 
 
1.06 0.99 1.07 
 
1.01 0.85 1.19 
ISIC-20 0.97 0.64 1.50 
 
0.97 3.30 0.29 
 
0.97 0.27 3.53 
 
1.01 0.95 1.07 
 
0.98 0.86 1.14 
 
0.98 0.61 1.59 
 
0.97 3.54 0.27 
 
0.96 0.26 3.75 
 
1.01 0.94 1.07 
 
0.98 0.85 1.15 
ISIC-21 0.82 0.58 1.43 
 
1.07 2.68 0.40 
 
0.94 0.34 2.73 
 
1.02 0.98 1.04 
 
0.96 0.85 1.13 
 
0.83 0.54 1.53 
 
1.09 2.87 0.38 
 
0.94 0.33 2.87 
 
1.01 0.97 1.04 
 
0.96 0.84 1.15 
ISIC-22 1.00 0.61 1.64 
 
1.00 3.54 0.28 
 
1.30 0.30 4.27 
 
0.95 0.97 0.98 
 
1.05 0.89 1.18 
 
1.01 0.58 1.75 
 
0.98 3.82 0.26 
 
1.32 0.29 4.59 
 
0.94 0.96 0.98 
 
1.05 0.88 1.19 
ISIC-24 0.79 0.62 1.26 
 
1.34 2.87 0.47 
 
0.95 0.26 3.62 
 
0.92 0.93 0.99 
 
0.98 0.81 1.21 
 
0.81 0.60 1.35 
 
1.30 3.08 0.42 
 
0.93 0.24 3.80 
 
0.92 0.92 1.00 
 
0.97 0.80 1.21 
ISIC-25 1.00 0.56 1.80 
 
0.94 2.67 0.35 
 
0.86 0.32 2.70 
 
0.94 0.95 0.99 
 
0.93 0.82 1.14 
 
0.99 0.52 1.92 
 
0.94 2.88 0.33 
 
0.86 0.30 2.86 
 
0.94 0.94 1.00 
 
0.93 0.81 1.16 
ISIC-26 0.88 0.64 1.36 
 
1.10 3.51 0.31 
 
0.96 0.27 3.56 
 
0.97 0.94 1.02 
 
0.97 0.87 1.12 
 
0.88 0.62 1.43 
 
1.10 3.75 0.29 
 
0.96 0.25 3.84 
 
0.95 0.93 1.02 
 
0.97 0.86 1.13 
ISIC-27 0.93 0.56 1.64 
 
0.95 2.94 0.32 
 
1.06 0.28 3.80 
 
1.12 0.99 1.13 
 
1.01 0.82 1.23 
 
0.91 0.52 1.73 
 
0.94 3.16 0.30 
 
1.04 0.26 4.04 
 
1.09 0.98 1.10 
 
0.99 0.80 1.23 
ISIC-28 0.94 0.63 1.48 
 
0.96 2.95 0.33 
 
0.97 0.31 3.17 
 
1.01 0.94 1.07 
 
0.97 0.86 1.13 
 
0.94 0.60 1.55 
 
0.96 3.15 0.30 
 
0.97 0.29 3.35 
 
1.01 0.93 1.08 
 
0.97 0.84 1.14 
ISIC-
29/32 
0.89 0.62 1.44 
 
1.04 3.20 0.33 
 
0.97 0.27 3.64 
 
0.96 0.95 1.02 
 














MPI TC EC 
 
MPI TC EC  MPI TC EC 
 
MPI TC EC  MPI TC EC 
 
0.92 0.59 1.56 
 
1.03 3.40 0.30 
 
0.96 0.25 3.91 
 
0.96 0.94 1.01 
 
0.97 0.83 1.17 
ISIC-34 0.90 0.60 1.48 
 
0.94 3.39 0.28 
 
0.88 0.26 3.35 
 
0.94 0.92 1.02 
 
0.91 0.84 1.09 
 
0.94 0.57 1.64 
 
0.93 3.61 0.26 
 
0.86 0.24 3.51 
 
0.95 0.90 1.06 
 
0.92 0.82 1.12 
ISIC-35 1.22 0.54 2.26 
 
0.74 3.02 0.25 
 
0.76 0.23 3.35 
 
1.12 0.86 1.30 
 
0.94 0.75 1.25 
 
1.20 0.49 2.42 
 
0.77 3.21 0.24 
 
0.72 0.21 3.35 
 
1.12 0.83 1.35 
 
0.92 0.73 1.27 
ISIC-36 0.94 0.63 1.48 
 
1.04 3.30 0.32 
 
0.98 0.27 3.68 
 
0.95 0.94 1.00 
 
0.98 0.85 1.15 
 
0.94 0.60 1.56 
 
1.03 3.54 0.29 
 
0.99 0.25 3.96 
 
0.95 0.94 1.02 
 
0.98 0.84 1.16 
Note: The first line of each sub-sector indicates results from the basic Malmquist method, and the second line of each sub-sector indicates results 
from the bootstrapping DEA Malmquist method. 




Table 6.7: Summary of results for confidence intervals of productivity indices and their components at the 5% significance level across 












MPI TC EC 
 
MPI TC EC  MPI TC EC 
 
MPI TC EC  MPI TC EC 
ISIC-15 0.85 0.50 1.48  0.97 2.79 0.30  0.90 0.27 2.85  0.97 0.90 0.98  0.92 0.76 1.05 
 
0.96 0.60 1.83  1.08 3.37 0.37  1.01 0.33 3.58  1.04 1.01 1.13  1.02 0.90 1.29 
ISIC-17 0.80 0.47 1.47  0.88 3.46 0.22  0.87 0.21 3.45  1.00 0.88 1.01  0.88 0.74 1.03 
 
0.91 0.57 1.86  1.01 4.25 0.28  1.00 0.26 4.49  1.10 1.01 1.21  1.00 0.89 1.30 
ISIC-18 0.69 0.45 1.28  0.92 3.88 0.20  0.87 0.22 3.43  0.93 0.90 0.93  0.84 0.76 0.95 
 
0.78 0.56 1.65  1.08 4.83 0.26  1.00 0.27 4.40  1.00 1.02 1.08  0.96 0.93 1.20 
ISIC-19 0.83 0.57 1.29  1.04 2.92 0.31  0.94 0.94 3.42  1.02 0.93 0.98  0.95 1.10 1.08 
 
0.92 0.66 1.57  1.16 3.49 0.38  1.07 0.29 4.21  1.11 1.07 1.18  1.06 0.92 1.31 
ISIC-20 0.93 0.56 1.45  0.91 3.24 0.24  0.91 0.23 3.38  0.97 0.89 1.01  0.93 0.78 1.04 
 
1.03 0.66 1.76  1.03 3.92 0.31  1.02 0.28 4.23  1.04 0.99 1.14  1.03 0.92 1.27 
ISIC-21 0.78 0.49 1.36  1.02 2.60 0.34  0.90 0.29 2.58  0.98 0.91 0.97  0.91 0.76 1.03 
 
0.88 0.60 1.72  1.16 3.20 0.42  1.00 0.36 3.25  1.05 1.03 1.13  1.02 0.92 1.28 
ISIC-22 0.96 0.53 1.59  0.92 3.50 0.23  1.24 0.26 4.07  0.90 0.91 0.91  1.00 0.81 1.07 
 
1.07 0.62 1.94  1.05 4.22 0.29  1.41 0.31 5.24  0.98 1.02 1.05  1.12 0.96 1.33 
ISIC-24 0.76 0.55 1.23  1.22 2.83 0.38  0.89 0.22 3.48  0.89 0.89 0.95  0.92 0.74 1.11 
 
0.86 0.64 1.48  1.39 3.40 0.47  0.98 0.27 4.23  0.95 0.96 1.05  1.02 0.86 1.33 
ISIC-25 0.94 0.47 1.72  0.88 2.62 0.29  0.80 0.27 2.56  0.91 0.89 0.93  0.88 0.74 1.04 
 
1.05 0.57 2.15  1.00 3.19 0.37  0.93 0.33 3.24  0.97 1.00 1.07  0.99 0.88 1.29 
ISIC-26 0.84 0.57 1.30  1.03 3.44 0.26  0.91 0.22 3.42  0.92 0.88 0.95  0.92 0.79 1.02 
 
0.93 0.66 1.57  1.16 4.16 0.33  1.02 0.28 4.35  1.00 0.99 1.10  1.02 0.93 1.25 
ISIC-27 0.85 0.48 1.55  0.89 2.86 0.26  0.98 0.23 3.63  1.04 0.93 1.02  0.94 0.74 1.11 
 
0.97 0.57 1.93  1.00 3.52 0.34  1.10 0.28 4.57  1.14 1.04 1.19  1.05 0.88 1.37 
ISIC-28 0.88 0.56 1.41  0.90 2.90 0.27  0.91 0.26 3.03  0.97 0.89 1.01  0.92 0.78 1.04 
 














MPI TC EC 
 
MPI TC EC  MPI TC EC 
 
MPI TC EC  MPI TC EC 
                    
ISIC-
29/32 
0.87 0.54 1.40  0.97 3.14 0.27  0.91 0.22 3.50  0.92 0.89 0.95  0.92 0.76 1.06 
 
0.97 0.64 1.72  1.08 3.76 0.33  1.03 0.27 4.39  0.99 1.00 1.09  1.02 0.90 1.29 
ISIC-34 0.89 0.52 1.47  0.87 3.35 0.23  0.79 0.22 3.13  0.92 0.86 0.99  0.87 0.76 1.01 
 
0.99 0.63 1.81  0.98 3.98 0.28  0.93 0.27 3.99  0.98 0.95 1.13  0.97 0.89 1.23 
ISIC-35 1.13 0.45 2.16  0.72 2.96 0.21  0.66 0.20 3.13  1.10 0.79 1.28  0.88 0.67 1.17 
 
1.28 0.55 2.71  0.81 3.52 0.26  0.77 0.23 3.67  1.13 0.87 1.42  0.97 0.79 1.39 
ISIC-36 0.90 0.56 1.42  0.98 3.24 0.26  0.93 0.22 3.54  0.92 0.89 0.95  0.93 0.78 1.06 
 
0.99 0.65 1.72  1.09 3.92 0.33  1.05 0.27 4.47  0.99 0.99 1.08  1.03 0.91 1.28 
Note: The first line for each sub-sector indicates the lower bound value, and the second line for each sub-sector indicates the upper bound value. 




6.3.3 Testing for the equality distribution of efficiency and productivity growth amongst 
sub-manufacturing sectors 
The differences and similarities in the efficiency levels and productivity indices amongst sub-
manufacturing sectors have been further investigated by testing for the equality of their 
distribution, which allows an analysis of how different sub-sectors access the frontier. The test is 
conducted by applying two approaches. The first approach is the Kolmogorov-Smirnov test, and 
the second approach is Li‘s test (Li 1996). Details of this approach are presented in Section 4.6. 
The tests are conducted for pairs of groups of SMEs. Thus, this study constructed pairs between 
SMEs in a sub-sector and the rest of the SMEs in the whole sample
26
. The test results for 17 
pairs are presented in Table 6.8.  
 
The results for both test approaches suggest that there is no evidence of a difference in the 
distribution of the efficiency level, productivity growth and its components in most of the sub-
sectors in comparison with the rest of the samples for the manufacturing industry. The results 
imply that the capability of SMEs to access optimal performance, and their ability to change 
performance levels over time, has generally not been different among most of the sub-sectors, 
despite the fact that the heterogeneity of SMEs in terms of their performance even in a sub-
sector is considerable. 
 
However, the distributions of efficiency scores in Food products and beverages (ISIC-15), Wood 
and wood products (ISIC-20), Rubber and plastic products (ISIC-25) and Furniture, jewellery, music 
equipment (ISIC-36), productivity growth in Wearing apparel (ISIC-18) and Publishing (ISIC-22) 
sector, TC in Rubber and plastic products (ISIC-25) sector, and EC in Basic metals (ISIC-27) sector 
were statistically different from those for the entire manufacturing industry. These inequalities could 
                                                 
26
 Testing for the equality distribution of efficiency and productivity growth amongst n groups of firms (for 
example, 17 groups of sub-sectors, or 2 groups of firm size). For this purpose the n groups are separated into pairs, 
and each group is compared with all other n-1 groups. The benchmark group can then be identified as: those 
performing better, equally, or worse, relative to other groups. 
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have resulted from differences in responses to, and impacts of, the business environment which 
could explain the disparity in the sub-sectors‘ ability to access the optimal production frontier. The 
impact of business environment and other factors of firm characteristics as well as entrepreneur 





Table 6.8: Results of tests on the equality of the distribution of the efficiency level and 
productivity growth across sub-sectors 
 
Hypothesis H0 Kolmogorov Smirnov test Li‘s Test 
 P-Val. Decision P-Val. Decision 
ISIC-15 versus the rest     
                             0.006 Reject H0 0.007 Reject H0 
                             0.444 Do not reject H0 0.683 Do not reject H0 
                           0.209 Do not reject H0 0.805 Do not reject H0 
                           0.732 Do not reject H0 0.744 Do not reject H0 
ISIC-17 versus the rest     
                             0.807 Do not reject H0 0.761 Do not reject H0 
                             0.296 Do not reject H0 0.471 Do not reject H0 
                           0.476 Do not reject H0 0.450 Do not reject H0 
                           0.665 Do not reject H0 0.678 Do not reject H0 
ISIC-18 versus the rest     
                             0.144 Do not reject H0 0.116 Do not reject H0 
                             0.027 Reject H0 0.231 Do not reject H0 
                           0.399 Do not reject H0 0.581 Do not reject H0 
                           0.649 Do not reject H0 0.238 Do not reject H0 
ISIC-19 versus the rest     
                             0.16 Do not reject H0 0.429 Do not reject H0 
                             0.931 Do not reject H0 0.989 Do not reject H0 
                           0.506 Do not reject H0 0.356 Do not reject H0 
                           0.458 Do not reject H0 0.477 Do not reject H0 
ISIC-20 versus the rest     
                             0.005 Reject H0 0.003 Reject H0 
                             0.534 Do not reject H0 0.436 Do not reject H0 
                           0.372 Do not reject H0 0.516 Do not reject H0 
                           0.172 Do not reject H0 0.204 Do not reject H0 
ISIC-21 versus the rest     
                             0.584 Do not reject H0 0.306 Do not reject H0 
                             0.817 Do not reject H0 0.675 Do not reject H0 
                           0.631 Do not reject H0 0.870 Do not reject H0 
                           0.717 Do not reject H0 0.777 Do not reject H0 
ISIC-22 versus the rest     
                             0.401 Do not reject H0 0.679 Do not reject H0 
                             0.081 Reject H0 0.086 Reject H0 
                           0.971 Do not reject H0 0.669 Do not reject H0 
                           0.605 Do not reject H0 0.965 Do not reject H0 
ISIC-24 versus the rest     
                             0.966 Do not reject H0 0.957 Do not reject H0 
                             0.313 Do not reject H0 0.715 Do not reject H0 
                           0.833 Do not reject H0 0.993 Do not reject H0 





Hypothesis H0 Kolmogorov Smirnov test Li‘s Test 
 P-Val. Decision P-Val. Decision 
ISIC-25 versus the rest     
                             0.054 Reject H0 0.087 Reject H0 
                             0.216 Do not reject H0 0.207 Do not reject H0 
                           0.056 Reject H0 0.293 Do not reject H0 
                           0.153 Do not reject H0 0.711 Do not reject H0 
ISIC-26 versus the rest     
                             0.576 Do not reject H0 0.686 Do not reject H0 
                             0.485 Do not reject H0 0.347 Do not reject H0 
                           0.526 Do not reject H0 0.720 Do not reject H0 
                           0.234 Do not reject H0 0.407 Do not reject H0 
ISIC-27 versus the rest     
                             0.218 Do not reject H0 0.273 Do not reject H0 
                             0.345 Do not reject H0 0.278 Do not reject H0 
                           0.301 Do not reject H0 0.224 Do not reject H0 
                           0.165 Do not reject H0 0.058 Reject H0 
ISIC-28 versus the rest     
                             0.226 Do not reject H0 0.431 Do not reject H0 
                             0.547 Do not reject H0 0.501 Do not reject H0 
                           0.516 Do not reject H0 0.694 Do not reject H0 
                           0.654 Do not reject H0 0.835 Do not reject H0 
ISIC-29/32 versus the rest     
                                0.543 Do not reject H0 0.462 Do not reject H0 
                                0.59 Do not reject H0 0.793 Do not reject H0 
                              0.856 Do not reject H0 0.613 Do not reject H0 
                              0.347 Do not reject H0 0.376 Do not reject H0 
ISIC-34 versus the rest     
                             0.873 Do not reject H0 0.759 Do not reject H0 
                             0.27 Do not reject H0 0.268 Do not reject H0 
                           0.851 Do not reject H0 0.774 Do not reject H0 
                           0.824 Do not reject H0 0.861 Do not reject H0 
ISIC-35 versus the rest     
                             0.922 Do not reject H0 0.965 Do not reject H0 
                             0.68 Do not reject H0 0.476 Do not reject H0 
                           0.85 Do not reject H0 0.516 Do not reject H0 
                           0.664 Do not reject H0 0.523 Do not reject H0 
ISIC-36 versus the rest     
                             0.124 Do not reject H0 0.076 Reject H0 
                             0.902 Do not reject H0 0.947 Do not reject H0 
                           0.128 Do not reject H0 0.271 Do not reject H0 
                           0.318 Do not reject H0 0.375 Do not reject H0 






6.4 A comparison of the efficiency level and productivity growth between micro firms and 
small firms 
As introduced in Chapter 5, micro firms contribute the most number of enterprises in Vietnam. 
Micro firms accounted for 63.71 percent of the samples in the data set. Most household 
enterprises are micro firms and informal enterprises. The largest share of micro firms occurs in 
the low technology sub-sectors, such as Food products and beverages (ISIC-15) (76.92 percent), 
Fabricated metal products (ISIC-28) (75.71 percent), and Furniture, jewellery, music equipment 
(ISIC-36) (74.67 percent).  
 
6.4.1 A comparison of efficiency levels between micro and small firms 
Table 6.9 presents the mean and aggregate efficiency scores of micro and small firms in the 
sample. As indicated in the table, for the overall period 2005-2013, micro firms have a higher 
value for both the mean and aggregate efficiency scores compared to small firms. The mean and 
aggregate efficiency scores of micro firms for the period 2005-2013 are 0.47 and 0.51, 
respectively, while those of small firms are 0.43 and 0.49, respectively. However, there is an 
overlap in the confidence intervals of the efficiency scores between these two groups of SMEs 
across the observed years, as indicated in Table 6.10, implying that we cannot simply assert that 
the mean and aggregate efficiency scores are different between the two groups, and even the 
original scores appear different. As stated by Simar and Wilson (1998b) and Odeck (2009), one 
should be careful when conducting performance comparisons based on original efficiency 
scores. The next sub-section provides the results of tests on the equality of the distributions of 
the efficiency level between the two groups in order to derive robust conclusions regarding the 
difference between them. 
 
In addition, for the period 2005-2013, and due to the effect of the global financial crisis of 2007-
2009, the government introduced a series of support policies to maintain the operation of 
215 
 
inefficient SMEs. Support from the government, however, only applied to formal SMEs. The 
largest share in the micro firm group is household and informal enterprises, which could not 
receive government support. Thus, the maintenance of inefficient formal firms over a long 
period could have contributed to a lower average efficiency level in the small firms group 
compared to the micro firms group. 
 
Similar to the results indicated for sub-sectors in Sub-section 6.3.1, a comparison between the 
mean and aggregate efficiency scores shows that the latter results are higher than the former in 
most sub-sectors. This implies that firms with larger output have higher efficiency levels in both 
groups. This emphasises the impact of economies of scale on both of the two groups. However, 
there are contrasts with the results based on the classification of firms by number of employees; 
the mean and aggregate efficiency scores of micro firms are slightly higher than those of small 
firms. This result could be impacted by technology development, so that firms use a smaller 
number of employees to produce more output and have a higher efficiency level. 
 
Table 6.9: Mean and aggregate efficiency scores of micro and small firms in the sample 
 2005 2007 2009 2011 2013 2005-2013 
 DEA DEA* DEA DEA* DEA DEA* DEA DEA* DEA DEA* DEA DEA* 
Mean efficiency scores 
Micro 0.40 0.36 0.60 0.57 0.20 0.18 0.64 0.60 0.66 0.62 0.50 0.47 
Small 0.37 0.33 0.56 0.53 0.18 0.16 0.60 0.56 0.64 0.60 0.47 0.43 
Aggregate of efficiency scores 
Micro 0.42 0.36 0.68 0.64 0.27 0.24 0.69 0.64 0.70 0.65 0.55 0.51 
Small 0.49 0.39 0.60 0.57 0.30 0.25 0.65 0.61 0.66 0.63 0.54 0.49 
Source: Author‘s calculation based on sample data. 
Table 6.10: Confidence interval results at the 5% significance level for micro and small 
firms. 
 2005 2007 2009 2011 2013 2005-2013 
 Lower Upper Lower Upper Lower Upper Lower Upper Lower Upper Lower Upper 
Micro 0.33 0.39 0.54 0.59 0.16 0.19 0.58 0.63 0.60 0.65 0.44 0.49 
Small 0.30 0.36 0.50 0.55 0.14 0.17 0.53 0.59 0.57 0.63 0.41 0.46 




6.4.2 Productivity growth comparison between micro firms and small firms 
The results for average productivity growth and its components for SMEs in groups defined by 
firm size are summarised in Table 6.11. As indicated in Table 6.11, over the period 2005-2013 
the productivity of small firms decreased by 4 percent every two years, while that of micro firms 
decreased by 2 percent. This regress of productivity for both micro firms and small firms was 
due to a decrease in technology change. On average the TC of these two groups decreased by 18 
percent every two years, while the EC of micro and small firms increased by 13 percent and 15 
percent, respectively. However, there is an overlap in the confidence intervals of the 
productivity index and its components between the two groups of SMEs across the observed 
years, as indicated in Table 6.12, implying that we cannot simply assert that the mean of the 
productivity index and its components are different between the two groups (Simar & Wilson 
1998b; Odeck 2009). The next sub-section provides the results of tests on the equality of the 
distributions of the productivity index and its components between the two groups in order to 





Table 6.11: Summary of results for the average productivity growth of SMEs based on firm size  
  2005-2007   2007-2009   2009-2011   2011-2013   2005-2013 
  MPI TC EC  MPI TC EC 
 
MPI TC EC 
 
MPI TC EC  MPI TC EC 
Micro 0.91 0.61 1.49   0.97 2.96 0.33   0.97 0.30 3.22   0.99 0.96 1.03   0.96 0.85 1.13 
 
0.92 0.58 1.58   0.97 3.16 0.31   0.97 0.29 3.40   0.99 0.95 1.04   0.96 0.84 1.14 
Small 0.92 0.61 1.50   1.06 3.29 0.32   0.95 0.28 3.40   1.00 0.94 1.06   0.98 0.85 1.15 
 
0.93 0.58 1.61   1.05 3.53 0.30   0.95 0.26 3.64   1.00 0.94 1.06   0.98 0.84 1.17 
Note: The first line of each sub-sector indicates results from the basic Malmquist method, and the second line of each sub-sector indicates results 
from the bootstrapping DEA Malmquist method. 
Source: Author‘s calculation.   
 













MPI TC EC  MPI TC EC 
 
MPI TC EC 
 
MPI TC EC  MPI TC EC 
Micro 0.87 0.53 1.43  0.91 2.90 0.27  0.92 0.26 3.07  0.95 0.90 0.97  0.91 0.77 1.04 
 
0.97 0.63 1.75  1.03 3.49 0.34  1.03 0.31 3.83  1.02 1.00 1.11  1.01 0.91 1.26 
Small 0.88 0.53 1.45  0.99 3.22 0.26  0.89 0.23 3.25  0.96 0.89 0.99  0.93 0.77 1.05 
 
0.98 0.63 1.78  1.12 3.92 0.33  1.01 0.29 4.13  1.04 0.99 1.14  1.03 0.91 1.29 
 
Note: The first line of each sub-sector indicates the lower bound value, and the second line of each sub-sector indicates the upper bound value. 
Source: Author‘s calculation.   
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6.4.3 Testing for the equality of distributions of the efficiency level and productivity 
growth between micro and small firms 
The two approaches used for testing the equality of distributions, as applied in earlier sections 
for comparison across sub-sectors, are now applied to groups defined by firm size. The results 
here are conducted for only two groups - micro firms and small firms. 
 
The results presented in Table 6.13 show that there is no evidence of equality in the distributions 
of the efficiency level and productivity growth between micro firms and small firms. Both the 
Kolmogorov Smirnov test and the Li test suggest that the null hypothesis of equality between 
the two distribution functions of efficiency scores, TC and EC indices, is rejected. The results 
imply that the capability of micro firms to access optimal performance and their ability to 
change efficiency and technology have generally been different to those of small firms. The null 
hypothesis of equality between the two distribution functions of MPIs is also rejected by both 
methods. This implies that there is no evidence of a difference in the distribution of MPIs 
between micro firms and small firms.  
 
Table 6.13: Test results for equality of the distribution of the efficiency level and 
productivity growth 
 
H0 Kolmogorov Smirnov test Li Test 
 P-Val. Decision P-Val. Decision 
Micro firms versus small firms     
                        0.000 Reject H0 0.000 Reject H0 
                        0.342 Do not reject H0 0.485 Do not reject H0 
                       0.005 Reject H0 0.004 Reject H0 
                        0.003 Reject H0 0.003 Reject H0 




Figure 6.3 shows the Kernel estimation densities of individual bootstrapped efficiency scores, 
MPIs, TC and EC indices of SMEs belonging to micro and small groups for the whole period 
from 2005 to 2013. In each panel the vertical axis indicates densities and the horizontal axis 
indicates the value of efficiency scores, MPIs, TC and EC indices. The curves inside the panel, 
indicating possible coordinates for efficiency scores, MPIs, TC, EC indices and densities, 
display the variation in the distribution of these scores and indices. Panels A, C, and D show 
differences in the distribution of efficiency scores, TC, and EC between micro and small firms. 
However, panel B shows an overlap between the two curves of MPIs of micro and small firms. 
This implies that there is no difference in the distribution of the productivity growth rate 
between micro and small firms. 
 
In addition, there is intersection between the two curves in the panel of efficiency scores, TC, 
and EC indices. This indicates that, even though the distributions of these scores and indices are 
different between micro and small firms, the mean and aggregate of efficiency scores, TC, and 




Figure 6.3: Kernel estimation of the densities of efficiency scores and productivity indices 
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6.5 Technology gap and results from the MetaFrontier Malmquist   
The previous sections presented the results for efficiency and productivity in the pooled samples 
for the manufacturing industry. This analysis is based on the assumption that firms in the 
manufacturing industry apply the same technology. However, SMEs in different sectors operate 
under different production technologies (Burki 1996; Battese et al. 2004). A direct comparison 
of the productivity of firms that operate under a given production technology with that of firms 
operating under different technologies could result in bias (Oh & Lee 2010). This is because 
firms in one specific production technology group have different production abilities to those in 
other groups. Therefore, the results of the productivity analysis using the conventional method 
may not be directly valid in providing insights for improving productivity.  
 
This section provides an analysis of the technology gap between group frontiers and the 
MetaFrontier for the manufacturing industry. The result of the MetaFrontier Malmquist 
approach to evaluating and comparing the compositions of productivity growth of SMEs across 
industry sectors is then analysed. This approach identifies further decomposition of productivity 
growth, including within-group technical change (the innovation effect), within-group efficiency 
change (the catching-up effect), and technical leadership change (the technology leading effect). 
 
 6.5.1 Technology gap across groups of SMEs 
The technology Gap Ratio (TGR) was discussed in Section 4.5. In accordance with Rao et al. 
(2003), the TGR is measured by the ratio of the MetaFrontier efficiency value and the cluster 
self-reference efficiency value. A larger value for the TGR indicates a closer gap between the 
group‘s frontier and the MetaFrontier. Firms with a TGR=1 are located on the MetaFrontier and 
appear to take the lead in inventing high technologies (O‘Donnell et al. 2008). The group that 
contains several firms with a TRG=1 is the leading group. Table 6.13 and Table 6.14 present the 
results of a MetaFrontier DEA for groups for sub-sectors and groups by firm size, respectively. 
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The results include the values of the TGR, together with the MetaFrontier efficiency scores 
obtained from the MetaFrontier for the manufacturing industry, and the within-group efficiency 
scores (or cluster efficiency scores) obtained from the group frontier. 
 
The results presented in Table 6.13 show that, on average during the period 2005-2013, the 
Food products and beverages (ISIC-15), Fabricated metal products (ISIC-28), and Non-metallic 
mineral products (ISIC-26) sub-sectors have the highest TRG: 0.9, 0.73, and 0.69, respectively. 
This implies that these sub-sectors are closest to the MetaFrontier for the entire manufacturing 
industry. The Motor vehicles (ISIC-34), Tanning and dressing leather (ISIC-19), and Basic 
metals (ISIC-27) sub-sectors have the lowest TRGs - 0.46, 0.52, and 0.54 - which means that 
these sub-sectors lag behind and are further away from the MetaFrontier.  
 
In a comparison across the observed years, some sub-sectors‘ have significantly changed their 
technology gap ratio. For example, Wood and wood products (ISIC-20) approached (was 
catching-up with) the MetaFrontier over time. Its TRG increased from the 10
th
 ranked in 2005 to 
the 6
th
 ranked in 2011, and the 4
th
 ranked in 2013. The rate of change over time of the TRG, as a 
further component of the MetaFrontier Malmquist approach, is discussed in the next sub-
section.    
 
The estimated results of the MetaFrontier DEA for groups of micro and small firms presented in 
Table 6.14 show a slight difference between them. As with the results for DEA and bootstrap 
DEA, discussed in Section 6.4, the efficiency level of micro firms is slightly higher than that of 
small firms; the MetaFrontier DEA also gives similar results in that the MetaFrontier efficiency 
scores of micro firms are slightly higher than those of small firms. However, the higher TRG 




The results of the within-group efficiency scores presented in Table 6.13 show that SMEs in 
some sub-sectors have high and full efficiency, such as Motor vehicles (ISIC-34), Other 
transport equipment (ISIC-35), Basic metals (ISIC-27), and Tanning and dressing leather (ISIC-
19), in comparison with other firms within their sub-sector. However, their efficiency scores, 
obtained from the MetaFrontier in comparison with all SMEs in manufacturing industry, are 
noticeably low. The results of within-group efficiency in this study are similar to the results 
obtained from other studies for some sub-sectors. For example, Le (2010) found the within-
group efficiency of Textiles (ISIC-17) ranged from 0.81 to 0.89, and Electrical machinery 
(ISIC-29/32) ranged from 0.79 to 0.89 for a sample covering the period 2002-2007 using the 
Stochastic Frontier Production Function. Le (2010) also found full efficiency of SMEs for 
within-group efficiency of the Wood and Furniture Sub sector (a combination of Wood and 
wood products [ISIC-20]) and Furniture, jewellery, music equipment [ISIC-36]). However, the 
results in this study show the within-group efficiency of Wood and wood products (ISIC-20) as 
being 0.76, and Furniture, jewellery, music equipment (ISIC-36) as 0.86, which is similar to the 
results reported in Pham et al. (2010) using a sample of firms from the Vietnam Enterprise 
Survey for 2003. The difference between within-group efficiency in this study and those 
reported in other studies such as (Minh et al. 2007), Tran et al. (2008), Pham et al. (2010), and 
Le (2010) could be due to the difference in the sample and the period of the studies. Thus, the 
results for this study are considerably different to other studies. The samples in Tran et al. 
(2008) and Pham et al. (2010) are from the Vietnam Enterprise Survey, which includes all firms 
in the economy, while the sample in this study and Le (2010) are from the SMEs survey. In 
addition, the period of this study, 2005-2013, includes the GFC period and the government 
policy of propping up inefficient small firms as a response to this crisis. 
 
The attribution of the technology gaps across different groups (classified by characteristics of 
the physical, business, social and economic environment) in general aims to identify specific 
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policies and programs that can be adopted to improve efficiency (O‘Donnell et al. 2008). From 
the perspective of the Vietnamese manufacturing industry, different policies and supporting 
programs have been applied to different groups of SMEs, affecting different potential outputs. 
As reviewed in Chapter 2, there are several supporting policies that have been applied to 
different sub-sectors and different areas in Vietnam. For example, the Government supported 
SMEs in borrowing funds from banks, and extending debt and tax repayment times after the 
economic crisis of 2007-2009 (see Resolution No: 13/NQ-CP on solutions to remove difficulties 
for production business and market support (Vietnam 2012)). In 2012, the Vietnamese State 
Bank agreed to apply a minimum short-term loan interest for SMEs at a lower rate by 1-2 
percent/year than the normal rate. However, this policy only applied to SMEs in some sub-

















2013  2005-2013 
M_E C_E TGR 
 
M_E C_E TGR  M_E C_E TGR 
 
M_E C_E TGR  M_E C_E TGR  M_E C_E TGR 
ISIC-15 0.64 0.70 0.91  0.63 0.80 0.79  0.25 0.26 0.98  0.65 0.68 0.96  0.69 0.77 0.90  0.57 0.64 0.90 
ISIC-17 0.65 0.91 0.72  0.69 0.84 0.82  0.19 0.90 0.21  0.59 0.91 0.65  0.63 0.92 0.68  0.55 0.90 0.61 
ISIC-18 0.62 0.92 0.67  0.65 0.94 0.69  0.18 0.81 0.22  0.61 0.91 0.67  0.58 0.83 0.70  0.53 0.88 0.59 
ISIC-19 0.56 0.98 0.57  0.51 0.98 0.52  0.17 0.94 0.18  0.60 0.96 0.63  0.66 0.96 0.68  0.50 0.97 0.52 
ISIC-20 0.56 0.81 0.70  0.59 0.76 0.78  0.18 0.65 0.29  0.60 0.81 0.74  0.63 0.78 0.80  0.51 0.76 0.66 
ISIC-21 0.67 0.93 0.72  0.57 0.96 0.60  0.25 0.91 0.27  0.61 0.82 0.74  0.68 0.95 0.72  0.56 0.91 0.61 
ISIC-22 0.64 0.87 0.73  0.63 0.96 0.65  0.17 0.97 0.18  0.70 0.97 0.72  0.72 0.94 0.76  0.57 0.94 0.61 
ISIC-24 0.61 0.86 0.71  0.59 0.93 0.64  0.22 0.94 0.23  0.64 0.81 0.78  0.62 0.76 0.82  0.54 0.86 0.64 
ISIC-25 0.63 0.89 0.70  0.68 0.87 0.78  0.29 0.85 0.34  0.65 0.83 0.79  0.63 0.88 0.72  0.58 0.86 0.67 
ISIC-26 0.59 0.69 0.85  0.57 0.85 0.67  0.19 0.81 0.23  0.64 0.77 0.83  0.65 0.76 0.86  0.53 0.78 0.69 
ISIC-27 0.54 0.95 0.57  0.53 0.95 0.56  0.16 1.00 0.16  0.66 1.00 0.66  0.71 0.98 0.73  0.52 0.98 0.54 
ISIC-28 0.60 0.77 0.78  0.62 0.66 0.94  0.22 0.83 0.26  0.64 0.81 0.78  0.68 0.77 0.88  0.55 0.77 0.73 
ISIC-
29/32 
0.50 0.66 0.76  0.55 0.86 0.64  0.17 0.92 0.18  0.64 0.90 0.71  0.60 0.90 0.66  0.49 0.85 0.59 
ISIC-34 0.60 1.00 0.60  0.50 1.00 0.50  0.16 1.00 0.16  0.52 1.00 0.52  0.54 1.00 0.54  0.46 1.00 0.46 
ISIC-35 0.87 1.00 0.87  0.80 1.00 0.80  0.18 1.00 0.18  0.45 1.00 0.45  0.52 1.00 0.52  0.56 1.00 0.56 
ISIC-36 0.53 0.85 0.63  0.58 0.87 0.67  0.16 0.87 0.19  0.56 0.86 0.65  0.59 0.87 0.67  0.49 0.86 0.56 
Note: M_E is the MetaFrontier efficiency score; C_E is the Cluster efficiency score; and TGR is the Technology Gap Ratio.  
















2013  2005-2013 
M_E C_E TGR 
 
M_E C_E TGR  M_E C_E TGR 
 
M_E C_E TGR  M_E C_E TGR  M_E C_E TGR 
Micro 0.42 0.65 0.64  0.61 0.65 0.94  0.63 0.71 0.89  0.66 0.68 0.97  0.71 0.72 1.00  0.60 0.68 0.89 
Small 0.38 0.40 0.94  0.56 0.64 0.88  0.61 0.70 0.87  0.61 0.65 0.95  0.67 0.77 0.87  0.57 0.63 0.90 
 
Note: M_E is the MetaFrontier efficiency score; C_E is the Cluster efficiency score; and TGR is the Technology Gap Ratio.  




6.5.2 Results for the MetaFrontier Malmquist   
As discussed in Section 4.4 the MetaFrontier Malmquist framework allows for the calculation 
and analysis of productivity growth for firms under different technologies (Oh & Lee 2010; 
Chen & Yang 2011). In addition, the MetaFrontier Malmquist approach gives further sources of 
productivity, including within-group technical change (the innovation effect), within-group 
efficiency change (the catching-up effect), pure technical catch-up (PTCU) and frontier catch-up 
(FCU), in order to account for the catch-up effect (the technology leading effect). The results of 
the MetaFrontier Malmquist approach for groups of sub-sectors and groups based on firm size 
are presented in Table 6.15 and Table 6.16 respectively. 
 
In theory, the results for the productivity indices estimated by the Malmquist, bootstrap 
Malmquist, and MetaFrontier Malmquist approaches are similar. However, there is a slight 
difference in the average of the productivity indices between the results estimated by the 
MetaFrontier Malmquist approach presented in the second column of Table 6.15 and Table 6.16, 
and the results estimated by the Malmquist and bootstrap Malmquist approaches presented in 
previous sections. This difference is due to the change of samples. The results outlined in the 
previous section are based on balanced data for all the SMEs in the entire manufacturing 
industry, while the MetaFrontier Malmquist approach requires the same samples for each group 
for the entire period of study. However, some firms switch their main business to other sub-
sectors in the manufacturing industry, or firms in the group termed micro firms may get larger 
and join the group of small firms. Thus, the total sample in the panel data for all groups is less 
than the number of samples in the panel data for the entire manufacturing industry covered in 
the previous section. The change of the samples is sizeable in some sub-sectors, such as 
Chemical products (ISIC-24), Basic metals (ISIC-27), Motor vehicles (ISIC34), and Other 
transport equipment (ISIC-35). These sub-sectors also show considerable differences in 
productivity in the estimated MetaFrontier Malmquist approach compared to the results obtained 
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from conventional approaches. Firms with a lower performance leaving their original group and 
moving to another group could result in an improvement in average productivity in their original 
sub-sector.  
 
The ranking of sub-sectors by productivity growth is similar in the Malmquist and bootstrap 
Malmquist approaches, although the productivity indices estimated by the MetaFrontier 
Malmquist approach are slightly different. In both approaches the most productive sub-sectors 
are Basic metals (ISIC-27) (11 percent), Tanning and dressing leather (ISIC-19) (3 percent) and 
Publishing (ISIC-22) (3 percent) while the least productive sub-sectors are Other transport 
equipment (ISIC-35) (−21 percent), Motor vehicles (ISIC-34) (-13 percent), and Chemical 
products (ISIC-24) (-8 percent). In fact, ISIC-27 and Tanning and dressing leather (ISIC-19) 
have the highest rates of catch-up in technology (PTCU) by 6 percent and 5 percent, 
respectively. This means that these highly productive sub-sectors are closer to the MetaFrontier. 
On the other hand, the least productive sub-sectors have experienced a low rate of technical 
leadership change or a low velocity of change. For example, Other transport equipment (ISIC-
35) has experienced considerably reduced rates of technical leadership change by (-) 12 percent, 
and Motor vehicles (ISIC-34) had a low velocity of change between the MetaFrontier and group 
frontier by (-) 15 percent. Thus, focusing on an improvement of technology in these sectors will 
play an important role in accelerating the movement of their technology frontier closer to the 
MetaFrontier with the aim of improving their productivity. 
 
The Electrical machinery (ISIC-29/32) sub-sector‘s rate of efficiency change is the highest in 
the sample at 8 percent, which indicates that firms in this group are good at catching up. 
However, this sub-sector has a significantly decreased rate of within-technology change and 
technical leadership change, (-) 7 percent and (-) 3 percent, respectively. As a result, this 
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subsector‘s productivity decreased by 4 percent. Most of the sub-sectors experienced a low and 
constant rate of within-efficiency change. Chemical products (ISIC-24) and Wearing apparel 
(ISIC-18) have the lowest rates of within-efficiency change. This is the main cause of the 
decrease in productivity in these sub-sectors.  
 
As presented in Chapter 4, Pure technical catch-up (PTCU) captures the catch-up in technology 
without the ingredients of technical inefficiency from the point of view of a group frontier (Chen 
& Yang 2011). A value greater than unity suggests shrinkage in the technology gap over time, 
which refers to the ―catch-up‖ actually faced by a specific firm. The PTCU results indicated in 
Table 6.15 show that most of the sub-sectors have averaged a PTCU value greater than unity 
over the period 2005-2013. This means that the technology frontier of most of the sub-sectors 
gets closer to the technology MetaFrontier. Basic metals (ISIC-27), Tanning and dressing 
leather (ISIC-19), and Wood and wood products (ISIC-20) have attained the highest values of 
TGC at 1.06, 1.05 and 1.04, respectively. This signifies that SMEs in these groups tend to 
become technology leaders in the manufacturing industry over time. In contrast, four sub-
sectors, Other transport equipment (ISIC-35), Electrical machinery (ISIC-29/32), Motor vehicles 
(ISIC-34) and Textiles (ISIC-17), have a PTCU of less than unity. The technology frontiers of 
these sub-sectors tend to lag behind the technology MetaFrontier.  
 
The results for FCU, shown in the last column of Table 6.15 and Table 6.16, capture the velocity 
of change of the MetaFrontier relative to that of the group frontier
27
. Thus, an FCU value higher 
than unity indicates that the shift of the group frontier is faster than that of the MetaFrontier. The 
combination of within-group TC and FCU could explain the direction and velocity of the change 
in the technology frontier. The results show that Motor vehicles (ISIC-34), Chemical products 
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(ISIC-24), and Tanning and dressing leather (ISIC 19) have high absolute values of FCU at (-) 
15 percent, (-) 9 percent, and (-) 8 percent, respectively. In addition, the within-group TC of 
these sub-sectors is higher than unity, which implies that the upward shifts of the group frontiers 
of these sub-sectors are faster than the movement of the MetaFrontier. In contrast, the within-
group TC of Other transport equipment (ISIC-35) is significantly low at (-) 21 percent, but the 
absolute value of FCU is 14 percent which means that the group frontiers of these sub-sectors 
have undergone a backward shift but with lower speed than the absolute speed of movement of 
the MetaFrontier, which has gone upward. 
 




MMPI Within TC Within EC PTCU FCU 
ISIC-15 0.96 0.94 1.02 1.00 1.01 
ISIC-17 0.93 0.95 1.00 0.99 0.99 
ISIC-18 0.92 0.95 0.97 1.01 0.98 
ISIC-19 1.03 1.08 0.99 1.05 0.92 
ISIC-20 0.97 1.00 0.99 1.04 0.95 
ISIC-21 0.94 0.94 1.01 1.00 0.99 
ISIC-22 1.03 0.96 1.02 1.01 1.04 
ISIC-24 0.92 1.01 0.97 1.04 0.91 
ISIC-25 0.94 0.98 1.00 1.01 0.95 
ISIC-26 0.97 0.96 1.02 1.00 0.99 
ISIC-27 1.11 1.06 1.01 1.06 0.97 
ISIC-28 0.98 1.00 1.00 1.03 0.95 
ISIC-29/32 0.99 0.93 1.08 0.97 1.03 
ISIC-34 0.87 1.04 1.00 0.98 0.85 
ISIC-35 0.79 0.79 1.00 0.88 1.14 
ISIC-36 0.95 0.98 1.01 1.02 0.94 
 
Note: MMPI is the MetaFrontier Malmquist index; TC is within-group technology change; EC is 
within-group efficiency change; PTCU is pure technical catch-up; and FCU is frontier catch-up. 




The results of the MetaFrontier Malmquist for groups of micro and small firms are indicated in 
Table 6.16 below. There is no difference in productivity growth between the two groups. This 
result is similar to the mean and average of productivity estimated by conventional approaches 
and the test on the equality of the distribution of MPI indices presented in Section 6.4. However, 
there are substantial differences across components of productivity growth between the two 
groups of SMEs. The average within-group efficiency change of small firms increased by 18 
percent every two years, while that of micro firms increased by only 2 percent. The decrease of 
within-group technology change is a main cause of the decline of productivity in both groups. 
As discussed in a previous section, the global financial crisis could have impacted upon the 
technology level of the manufacturing sector. In addition, the results of the TRG value, 
discussed in the previous sub-section, indicated that small firms are the leading group in 
inventing new technologies in comparison with the micro firms group. However, the PTCU 
value of small firms is less than unity suggesting that the technology gap in this group widened 
over the period 2005-2013 (the TGR decreased over time), while the PTCU of micro firms, at 
1.12, suggests there is shrinkage in the technology gap for the micro firms group. This means 
that the technology frontier of most of the micro firms has become closer to the technology 
MetaFrontier over this period.  
 
Table 6.16: Summary of the results for the MetaFrontier Malmquist of SMEs in the micro 
and small firm groups 
Group 
2005-2013 
MMPI Within TC Within EC PTCU FCU 
Micro 0.98 0.96 1.02 1.12 0.89 
Small 0.98 0.84 1.18 0.98 1.01 




6.6 The determinants of productivity growth, efficiency change, and technology change of 
SMEs  
Previous sub-sections have presented estimated results for the efficiency level and productivity 
growth of SMEs in the manufacturing industry as a whole, and in different manufacturing 
subgroups. It is important to have a clearer understanding of the factors contributing to 
productivity growth and its components for Vietnamese manufacturing SMEs, so that specific 
policies can be designed to change those factors in order to improve productivity and the 
contribution of SMEs to the economy. In this section, the productivity index and its components, 
efficiency change and technology change, are regressed against a set of explanatory variables 
that include firm characteristics, business environment characteristics, and entrepreneur 
characteristics. A review of the impact of these variables on firm performance in general and 
their summary statistics was discussed in Chapter 3 and Chapter 5. In addition, growth in 
productivity should be conditional on the background of the initial efficiency level. Thus, it is 
important to calculate the effect of the initial efficiency level on productivity change and 
compositions of productivity change. Regression models are used, including the meta-model 
based on the MetaFrontier and group models based on the group frontier. Group models include 
groups of micro and small firms and six of the largest sub-sectors. These six sub-sectors not 
only contribute the largest sample in the data set but are also the main sub-sectors in terms of 
their contribution to employment and export value in the manufacturing sector. They are Food 
products and beverages (ISIC-15), Textiles (ISIC-17), Wood and wood products (ISIC-20), 
Rubber and plastic products (ISIC-25), Fabricated metal products (ISIC-28) and Furniture, 
jewellery, music equipment (ISIC-36). The empirical results presented in this chapter will then 
be linked to current policy with the purpose of providing further policy recommendations in 
order to improve the productivity of SMEs in the manufacturing industry and its sub-sectors, 
and groups based on firm size. This will be discussed in more detail in Chapter 7. The results of 
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all regressions estimated by the system-GMM model are summarised in Tables 6.17, 6.18 and 
6.19.  
 
The results of the Sargan tests for over-identifying restrictions are indicated in the fourth last 
rows in Tables 6.17, 6.18, and 6.19. The results yield a p-value larger than 0.05 for all 
regressions after adjustments of their potential instruments. Under the null hypothesis that the 
over-identifying restrictions are valid, this means that the instruments used in the system-GMM 
estimations are valid. The hypothesis of no second-order autocorrelation (AR2) of       was not 
rejected at the 5 per cent significance level for all regressions (p-value of larger than 0.05). 
These results indicate that there is no serial correlation in the level disturbances     , which 
implies that the identifying assumption required for the GMM approach is satisfied. To further 
test for robustness the Hansen test results presented in the second last row of the tables also 
indicate the validity of the instruments used in the estimations. 
 





Table 6.17: Determinants of productivity growth of SMEs in the entire manufacturing industry and by firm size groups 
 
 Whole of manufacturing industry  Micro  Small 









































 -0.003  - - -  - - - 
OWN -0.112 -0.009 0.353
*
  -0.034 0.021 -0.046  -0.058 -0.067 0.145
*
 
EXP 0.015* 0.269** 0.035  - - -  0.090 0.047 0.010 
INN 0.036* 0.002** 0.057  0.014 0.011 0.004  0.015** 0.053** 0.018 
ZONE 0.127
*
 0.172 0.013  -0.039 0.021 -0.017  -0.032 -0.006 -0.016 
REG 0.610 0.026 -0.056  0.270 0.135 -0.163  0.235 0.089 -0.365 


















EAGE 0.001 0.004 -0.000  0.001 -0.000 0.000  0.002 -0.000 0.001 
EDU -0.000 0.004 -0.074
**
  0.005 -0.001 -0.005  -0.009 -0.010 -0.005 

















  0.077 1.668
***
 -0.088 
AR(2) 0.117 0.363 0.398  0.359 0.398 0.733  0.391 0.271 0.414 
Sargan test 0.375 0.992 0.519  0.962 0.519 0.525  0.485 0.415 0.247 
Hansen test 0.228 0.924 0.366  0.824 0.366 0.402  0.085 0.234 0.363 
Observations 2004 2004 2004  789 789 789  474 474 474 
 
Note:  
- EFF is the variable of initial efficiency level; the abbreviations of other variables are defined in Chapter 5;   




Table 6.18: Determinants of productivity growth of SMEs across sub-manufacturing sectors 
 
 ISIC-15  ISIC-17  ISIC-20 

























SIZE 0.002 0.001 0.000  -0.001 0.003 -0.001  0.000 -0.000 -0.001 
OWN -0.634
***
 -0.168 -1.131  -0.029 -0.118 -0.096  0.009 -0.068 0.210 
EXP -0.475 -0.414 1.401  - - -  0.007 0.026 0.034 
INN 0.089
*









 -0.297  -0.092 -0.016 -0.112
**
  -0.041 -0.012 -0.013 

















 0.011 0.004  -0.005 -0.004 -0.007
*
  -0.008 -0.004 -0.010 
EDU 0.024 -0.019 -0.149  0.038 0.074 -0.018  -0.022 -0.007 0.033 
EEXP -0.031 0.013 -0.153
*
  -0.044 0.001 -0.019
*










AR(2) 0.375 0.335 0.574  0.977 0.936 0.111  0.668 0.667 0.422 
Sargan test 0.724 0.467 0.386  0.270 0.414 0.109  0.616 0.467 0.317 
Hansen test 0.455 0.300 0.383  0.415 0.247 0.388  0.620 0.307 0.395 
Observations 360 360 360  42 42 42  144 144 144 
 
 




Table 6.19: Determinants of productivity growth of SMEs across sub-manufacturing sectors (continued) 
 
 ISIC-25  ISIC-28  ISIC-36 





























SIZE 0.001 0.001 0.000  -0.001 -0.006
***





 0.221  -0.065 0.067 -0.064  -0.169 -0.109 -0.080 









 0.013  0.002 0.039
*
 -0.007  -0.038 0.013 -0.043 










FIN 0.094 0.100 -0.032  -0.093
*
 -0.025 -0.027  0.009 0.046 0.010 
EGEN -0.006 0.041 -0.025  0.061
***
 -0.004 -0.013  -0.010 -0.008 -0.005 
EAGE 0.009 -0.002 0.004  0.000 -0.003 0.001  0.004 0.007 -0.011 
EDU 0.003 0.039
*
 -0.023  -0.011 -0.039
***
 0.008  -0.024 -0.000 -0.004 











  -0.192 0.834
**
 -0.054 
AR(2) 0.238 0.381 0.566  0.383 0.303 0.494  0.823 0.802 0.267 
Sargan test 0.669 0.756 0.522  0.604 0.441 0.317  0.443 0.440 0.213 
Hansen test 0.526 0.645 0.384  0.270 0.267 0.373  0.517 0.277 0.392 
Observations 96 96 96  288 288 288  99 99 99 
 
Note: *, **, *** indicate significance at the 10%, 5%, and 1% levels respectively. 
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6.6.1 Impact of the initial efficiency level  
The initial efficiency level (EFF) is significantly correlated with MPI and its compositions in 
most regressions. The results indicate that those firms with a higher initial efficiency level 
attain a larger increase in their MPI. However, the results for TC and EC are mixed, with the 
exception of the regressions for Textiles (ISIC-17), Wood and wood products (ISIC-20), 
Rubber and plastic products (ISIC-25), Fabricated metal products (ISIC-28) and Furniture, 
jewellery, music equipment (ISIC-36), and the frontier shift (TC) decomposition is higher for 
firms with a lower initial efficiency level. This implies that firms with a lower initial 
efficiency level try harder to improve their technology or innovation. However, the initial 
efficiency level has a positive coefficient with the EC index. This implies that firms with a 
greater initial efficiency level have a tendency to experience a larger improvement. This 
could be an obstacle to the improvement in productivity of firms with a low initial efficiency 
level. Therefore, learning by doing is an important strategy to improve efficiency. 
 
Research on the relationship between the initial efficiency level and productivity growth has 
been conducted in different fields, such as Färe et al. (2010) for economic growth, Odeck 
(2006) for traffic, Odeck (2009) for agriculture, and Kato (2015) for retail and wholesale 
services. Research on manufacturing SMEs indicates different results from the impact of the 
initial efficiency level and productivity growth (Fu 2004; Lee & Kang 2007). Lee and Kang 
(2007) show that firms with a lower initial efficiency level in the previous period had a higher 
rate of productivity growth in the next period in Korean manufacturing from 1999-2002. Lee 
and Kang (2007) argue that the catch-up effect is strong, with firms that fell behind in the 
previous period having fast catch-up in the mid-low- and mid-high-technology sectors in 
comparison with the high-technology sectors. Fu (2004) finds the same result for the 
relationship between the initial efficiency level and productivity growth in Chinese 
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manufacturing. However, Fu (2004) shows a different impact of the initial efficiency level on 
TC and EC, indicating that firms with a higher initial efficiency level have a higher rate of 
TC, but a lower rate of EC. 
 
6.6.2 Firm age 
The significant and negative results for the firm age variable (AGE) in the regression for MPI 
in the samples for the whole manufacturing industry, the sample of micro firms (Table 6.17) 
and Fabricated metal products (ISIC-28) (Table 6.19) indicate that younger firms have a 
higher rate of productivity growth than older firms. In recent years the total number of firms 
in Fabricated metal products (ISIC-28) has been expanded from 2,608 in 2005 to 6,025 in 
2012; the value of exports by this sub-sector also reached 1,500 million USD in 2013. The 
young firms in this sub-sector have more opportunities to export to Japan, Taiwan, Korea and 
Hong Kong (SIDEC 2014) 
 
Overall, younger firms have to catch up in order to be competitive. Thus, it is to be expected 
that the productivity growth rate of younger firms is higher than the growth rate of existing 
firms‘ productivity. There is a negatively correlated relationship between the productivity 
growth rate and firm age in the early stages of a firm‘s life, because of the innovation and 
learning process (Huergo & Jaumandreu 2004). Hence, it appears that younger SMEs in this 
sub-sector (ISIC-28) benefit from better equipment and machinery, technology, and structure. 
As latecomers they can, however, also learn to avoid the mistakes of older firms. In the 
context of economic integration and transition for an economy such as Vietnam‘s, firm age 
can be a weakness. Young firms have to learn new skills and adapt to the changing business 
environment, as their entrepreneurial skills have remained dormant in the socialist economy 
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for a long time. Furthermore, newly established firms will benefit from incentives in terms of 
land assistance, taxation, and credit. 
 
However, a positive relationship between firm age and productivity growth could be 
explained by the ―learning by doing‖ hypothesis and/or the ―selection effects‖ hypothesis 
(Jensen et al. 2001; Foster et al. 2008; Syverson 2011; Arkolakis et al. 2015), such as for the 
case of Rubber and plastic products (ISIC-25) and the group of small firms. The significant 
and positive results in the MPI regressions of these groups of SMEs indicate that older firms 
have a higher rate of productivity growth than new firms. The results of the relationship 
between firm age and the compositions of productivity growth show that, overall, older firms 
in the manufacturing industry and, in particular, sub-sectors such as Food products and 
beverages (ISIC-15), Wood and wood products (ISIC-20), and Rubber and plastic products 
(ISIC-25), have a tendency to improve their technology. However, the significant and 
negative results of most regressions for EC indicate that older firms have a low rate of 
efficiency change. This shows that older firms in these sub-sectors have the resources to 
improve their machinery and equipment rather than improve their efficiency based on their 
existing technology.  
 
6.6.3 Firm size 
The significant and positive coefficient for the firm size variable (SIZE) in the regression for 
MPI and TC of the sample for the entire manufacturing industry at the 10 percent significant 
level indicates that larger firms have a higher rate of productivity growth and technology 
change. This result is similar to the findings of Urata and Kawai (2002) for the case of the 
Japanese manufacturing sector, and Aw (2002) for the Taiwan manufacturing sector. These 
researchers emphasised the role of technological and scale factors in affecting the TFP levels 
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of firms, which suggests that larger firms can benefit from economies of scale and their 
ability to access technology, information and finance, and are more productive. 
 
However, a comparison between the micro and small firms groups, as discussed in the 
previous section, shows that there is no evidence of a difference between them in the average 
and distribution of productivity indices. Thus, the significant and positive coefficient for the 
firm size variable could be due to a division within the group, especially in the micro firms 
group which contributes a larger number of the firm samples. Micro firms could benefit from 
flexibility which allows them to quickly diversify and adjust their business operations to 
become productive and adopt the latest technology and ideas and not be subject to technology 
lock-in. The ability to adapt quickly is important in the context of a rapidly changing business 
environment with increasing international integration in Vietnam. Furthermore, it is also 
possible that smaller firms are able to benefit from niche markets, or operate in sectors more 
in tune with Vietnam‘s competitiveness. Therefore, they can achieve a higher rate of 
productivity growth. 
 
6.6.4 Types of ownership 
The household ownership (OWN) variable gives an unclear result for MPI in most 
regressions. The significant and negative result in the Food products and beverages (ISIC-15) 
sector indicates that household enterprises have a lower rate of productivity growth than other 
types of ownership in this sub-sector. In the data survey samples used in this study, 
household enterprises are individual business establishments that do not satisfy the conditions 
stated in the Law on Enterprises of Viet Nam. These are informal enterprises, which are not 
registered with the provincial authorities; however, they may have tax codes provided by 
district authorities. Thus, they have more disadvantages in term of access to public facilities, 
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financial resources, sub-contracting, and high skilled labour. Thus, household enterprises lack 
resources to increase their productivity. Becoming officially registered could lead to an 
increase in their productivity. There is an unanticipated positive and significant association 
(at the 10 percent level) between the household ownership variable and EC for the entire 
manufacturing industry and for the group of small firms. This could be due to small 
household firms being more flexible, and more able to efficiently utilise available resources 
in the family to do business. 
 
6.6.5 Export activities 
As discussed in Chapter 2, Vietnam is in the process of engaging in closer regional economic 
integration through its participation in the AEC. This brings more opportunities to engage in 
exporting activities for Vietnamese manufacturing SMEs. The significant and positive 
coefficient for the export activities variable (EXP) in the MPI and TC regressions for the 
entire manufacturing industry and some sub-sectors, in particular the Furniture, jewellery, 
music equipment (ISIC-36) sector, indicates that exporting is positively correlated with the 
productivity growth of manufacturing SMEs. There are two hypotheses usually applied to 
explain the link between export density and productivity growth. The first is the self-selection 
hypothesis which suggests that only highly productive firms will self-select into the export 
market (Bernard & Jensen 1999). The second is the ―learning by exporting‖ hypothesis which 
argues that export participation is positively correlated with productivity growth (Van 
Biesebroeck 2005a).  
 
As an effect of learning by exporting, exporters will have higher productivity based on: 
adopting international practices in the production and distribution of their products; an ability 
to receive feedback from stakeholders; attaining technology and skilled labour transfer from 
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foreign partners; and the domain of knowledge brought into the business. There are also 
many other factors emphasising that exporting firms in the manufacturing sector can achieve 
greater productivity from innovation, due to the high standards required by export markets 
(Rivera-Batiz & Romer 1990; Grossman & Helpman 1991). The main dynamic for 
innovation in those firms is that they invest in technology and product standards so as to 
compete more effectively in foreign markets. This would enhance the ability of these firms to 
increase their cutting-edge technology and managerial skills to deal with changes and 
channels in their foreign markets. Thus, SMEs in all sectors should benefit from exporting to 
improve their productivity. However, results from the regressions indicate significant 
coefficients for the export activities variable in only a few regressions for the entire 
manufacturing industry. Other regressions for sub-sectors and groups based on firm size have 
positive coefficients for the export activities variable; however, these coefficients are 
insignificant and could be due to the limitation that there is only a small number of exporters 
for those groups. As reviewed in Chapter 5, the share of SME exporters in the total number of 
SMEs in the sample data is only 3.8 percent, and some sub-sector SMEs do not engage in 
export activity, such as Tobacco (ISIC-16), Refined petroleum (ISIC-23), Basic metals (ISIC-
27), Motor vehicles (ISIC-34), and Other transport equipment (ISIC-35). Thus, policies need 
to be designed to encourage SMEs to engage in export activities.  
 
6.6.6 Innovation activities 
As mentioned in Chapter 3, innovation is generally expected to improve firm productivity, 
especially over the long term. However, it also implies substantial risks, because the future 
payoffs are uncertain and innovation expenses are irreversible, which is big drain on limited 
resources for SMEs (Shi 2003). For SMEs with many obstacles to accessing finance and 
skilled management, the cost of innovation may outweigh their capabilities. They tend to 
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avoid excessive risks related to innovation strategies (Miller et al. 2011). However, with 
globalisation, technology changes have rapidly shortened product life cycles. It requires 
constant innovation. Thus, SMEs need to build their networks to acquire new knowledge, and 
find missing innovation resources (Van de Vrande et al. 2009).   
 
The results from this study show a significant and positive coefficient for the innovation 
activities variable (INN) in the MPI and TC regressions for the entire manufacturing industry 
and some sub-sectors, in particular small firms, Wood and wood products (ISIC-20) and 
Rubber and plastic products (ISIC-25), and a significant and positive coefficient in the TC 
regression of Fabricated metal products (ISIC-28). This indicates that innovation activity is 
positively correlated with technical change and the productivity growth of manufacturing 
SMEs. 
 
The innovation variable in this study is a combination of three types of innovation: 
introducing a new product; improving existing products; and introducing new production 
processes/new technology. However, Lee and Kang (2007) reveal that innovation types only 
matter for productivity growth for SMEs in high-tech sectors, while innovation types are not 
important aspects in determining the productivity growth for SMEs in low-tech sectors. Thus, 
the results in this study may only provide general conclusions regarding the impact on 
productivity growth.  
 
6.6.7 Industrial zone  
Results for the industrial zone variable (ZONE), a location variable, show a significant and 
positive correlation in the MPI and TC regression for the whole manufacturing industry, and 
the Food products and beverages (ISIC-15) and Furniture, jewellery, music equipment (ISIC-
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36) sub-sectors. This implies that firms located inside industrial zones have a higher rate of 
productivity growth and technology change in the overall manufacturing industry, and in 
particular in the Food products and beverages (ISIC-15) and Furniture, jewellery, music 
equipment (ISIC-36) sectors. Firms operating in industrial zones may have many 
opportunities to join a cluster and receive access to information and knowledge, government 
incentives, better infrastructure and skilled labour. However, the high cost of industrial zones, 
as well as other legal constraints such as environmental protection, could represent barriers 
for SMEs. The significant and negative coefficient in EC for Textiles (ISIC-17) indicates that 
SMEs in this sub-sector which are located inside industrial zones remain farther away from 
the technical efficiency frontier. The textiles sector is one of the labour intensive sectors, and 
benefits from the cheap labour force. However, the high cost of labour in industrial zones, 
which are mainly built in urban areas, may degrade the competitiveness of SMEs in these 
areas. That could be a reason for the movement of textiles out of industry zones and urban 
areas to rural areas in the last years as reported by the Ministry of Industry and Trade (2014). 
 
6.6.8 North and South regions 
The difference between the North and South regions is not only linked to a historical 
perspective context; they are also different in terms of access to material sources and export 
markets, especially exports to China. The dummy variable has a value of 1 if the firm was 
operating in South Vietnam. Thus, the significant and positive coefficient of this variable 
(REG) in the MPI and EC regressions for Wood and wood products (ISIC-20) shows that 
SMEs in this sub-sector which are located in South Vietnam have a higher rate of 
productivity growth and EC than northern firms. This could be related to the better access to 
raw materials (wood) in southern areas However, the results for Furniture, jewellery, music 
equipment (ISIC-36) indicate that such SMEs which are located in the South have a lower 
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rate of productivity growth and EC than northern firms. The furniture sub-sector in recent 
years has expanded its market to China and Taiwan. This could support the development of 
SMEs which are located in the North region where they are closer to their export market.  
 
6.6.9 Financial support  
The results show that financial support from the government and state banks (FIN) does not 
appear to have a significant impact on the MPI, TC, and EC for most regressions. Only the 
financial support variable gives a negative coefficient in the TC regression for the small firm 
sample, and in the MPI regression of the Fabricated metal products (ISIC-28) sample; 
however, it is significant at the 10 percent level. This indicates that government support 
programs have been ineffective, or that SMEs have to pay a high cost to access the support 
programs. In addition, government financial assistance could simply involve propping up 
inefficient and lower productivity SMEs. This process was clearly exacerbated during the 
period of the GFC in 2007-2009. 
 
In addition and as discussed in Section 6.4, for the period 2005-2013, due to the effect of the 
economic crisis in 2007-2009, the government provided a number of supporting policies in 
order to maintain the operation of inefficient SMEs. These supporting policies prevented the 
removal of inefficient firms from the market. As the results discussed in sub-section 6.6.1 
indicate, low efficiency firms are unlikely to increase productivity. Thus, financial support 
from the government and state banks to this type of firm does not have a significant effect on 




6.6.10 Entrepreneur gender 
The relationship between the personal characteristics of entrepreneurs and the productivity of 
their firms has been the focus of many studies in the literature, such as Martin et al. (2013), 
Van der Sluis et al. (2008) and Peake and Marshall (2009). In this study, we consider the 
impact of the personal characteristics of entrepreneurs (specifically their age, gender, 
education, experience) on the productivity growth of SMEs. The significant and negative 
coefficient of the gender variable (EGEN) in the MPI and TC regressions for the whole 
manufacturing industry, and the sample of Food products and beverages (ISIC-15), implies 
that SMEs with female entrepreneurs have a lower rate of productivity growth and technical 
change than SMEs with male entrepreneurs in the overall manufacturing industry, and in 
particular in the Food products and beverages (ISIC-15) sector. However, SMEs with female 
entrepreneurs have higher productivity growth in the Fabricated metal products (ISIC-28) 
sector, and for the group consisting of micro firms. Micro firms are, in general, family 
enterprises. They tend to use family labour, and female entrepreneurs, in this case, tend to 
combine work and family life better than males (World Bank 2012a). Mead and Liedholm 
(1998) and Nichter and Goldmark (2009) also state that there are strong linkages between 
female ownership, wage employment conditions, time and mobility, access to resources, 
markets and social networks, and the willingness of SME owners to take risks. 
 
6.6.11 Entrepreneur age 
Results for the entrepreneur age variable (EAGE) give a significant and positive coefficient 
only in the MPI regression for the Food products and beverages (ISIC-15) sample. This 
implies that firms with older entrepreneurs have a higher rate of productivity growth than 
firms with younger entrepreneurs in the Food products and beverages (ISIC-15) sector. 
However, the significant negative coefficient in the EC regression of the Textiles (ISIC-17) 
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sector means that firms with younger entrepreneurs, in this sub-sector, have a higher rate of 
efficiency change than firms with older entrepreneurs. 
 
The results obtained in this study are different to the findings in others such as Harada 
(2004), who found that the entrepreneur‘s age has a significantly negative effect on the 
productivity of firms. In addition, Harada (2004) indicates that the negative effect increases 
after the age of 60. These different results from the present study could be due to differences 
in culture, stage of development and the business environment in terms of the encouragement 
of start-ups for young entrepreneurs. There may be a lack of related policies to encourage 
start-ups for young entrepreneurs in Vietnam. Therefore, firms with younger entrepreneurs 
have a lower rate of productivity growth than others. In addition, as discussed on Sub-section 
6.6.2, older entrepreneurs in Vietnam are more conservative and their skills are ill-suited to 
the country‘s rapidly changing market economy. They need to learn new skills and adapt to 
the new context of rapid economic integration and transition in the Vietnamese economy. 
 
6.6.12 Entrepreneur education 
Small scale businesses are mostly managed by owners/managers, and their performance 
depends largely on the owners/managers‘ management ability. Consequently, it is no surprise 
that the education background of the entrepreneur is considered to have a positive influence 
on both the performance and the survival of the business (Pittaway & Cope 2007; Woldie et 
al. 2008; Simpeh 2011).  
 
The empirical results in our study relating to the importance of the professional education 
level of entrepreneurs (EDU) vary considerably across the regressions. The results show a 
significant and positive impact of this variable on TC in Rubber and plastic products (ISIC-
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25). However, this variable gives significant and negative coefficients in EC regressions of 
the samples for the whole manufacturing industry and in the TC regression of the Fabricated 
metal products (ISIC-28) sample.  
 
There are some reasons for the positive impact of an entrepreneur‘s educational background 
on firm productivity. Nguyen et al. (2015) found that an entrepreneur‘s education background 
is one of the most important factors in determining access to credit, followed by SMEs‘ 
relationships with customers and banks. 
  
6.6.13 Entrepreneur experience 
The previous experience of the entrepreneur is considered to have a positive influence on 
both the performance and the survival of the business. This study examines the impact of 
prior experience in ownership/management of other firms before establishing the present 
firm. The results show a positive impact of this variable (EEXP) on productivity growth, and 
on the TC of micro firms. However, it has a negative impact on the EC of this group and on 
the Food products and beverages (ISIC-15) and Textiles (ISIC-17) sub-sectors. The results 
for the productivity growth regression in this study are consistent with other studies such as 
(Harada 2004), who also showed a positive effect of the experience of managing a previous 
firm on the productivity of present firms. Maliranta and Nurmi (2016) found that experience 
in ownership/management of a high productivity firm strongly impacted on the productivity 
of the entrepreneur‘s new firm. 
 
6.7 Summary 
By combining the different approaches of DEA Malmquist, bootstrap DEA Malmquist, and 
MetaFrontier DEA Malmquist, this study has measured and analysed the efficiency level, 
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productivity growth and its components, and the technology gap to the MetaFrontier of each 
group of SMEs in the Vietnamese manufacturing industry. By using bootstrap methods, this 
study has overcome the downward-biased nature of DEA estimates, and the results obtained 
are consistent and unbiased. In addition, the MetaFrontier DEA Malmquist was applied in 
order to calculate and analyse productivity growth and the decomposed components for 
SMEs under different technologies used in the manufacturing sector, classified by sub-sector 
and firm size. 
 
The results showed that there was considerable room to increase the potential output of 
Vietnamese manufacturing SMEs, as the efficiency level of SMEs in general was very low. 
Comparisons across sub-sectors from the MetaFrontier for the entire manufacturing industry 
show that Rubber and plastic products (ISIC-25), Food products and beverages (ISIC-15), 
and Wearing apparel (ISIC-18) have the highest efficiency levels, while Furniture, jewellery, 
music equipment (ISIC-36), ISIC 29/32, ISIC 34, and Other transport equipment (ISIC-35) 
show the lowest efficiency levels. A comparison between two groups based on firm size 
showed that there is no evidence of a difference in efficiency levels between micro and small 
firms.  
 
An analysis of productivity showed that Vietnamese manufacturing SMEs witnessed a 
decline during the period 2005–2015. The issue can be explained by regression of the 
technology component during the period of economic crisis (2007-2009), while the efficiency 
component showed an increase. While the productivity of Vietnamese manufacturing SMEs 
decreased over the period, there were some sub-sectors, including Basic metals (ISIC-27), 
Tanning and dressing leather (ISIC-19), and Publishing (ISIC-22), which experienced an 
increase in productivity. The main source of productivity change in these sub-sectors was the 
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significant increase in efficiency. A comparison between groups of micro and small firms 
showed a similar rate of productivity growth between the two groups; however, the technical 
component of micro firms had a higher growth rate than that of small firms.  
 
The efficiency ratio obtained from MetaFrontier efficiency showed that Food products and 
beverages (ISIC-15), Fabricated metal products (ISIC-28), and Non-metallic mineral 
products (ISIC-26) are closest to the MetaFrontier for the entire manufacturing industry, 
while Motor vehicles (ISIC-34), Tanning and dressing leather (ISIC-19), and ISIC-27 lag 
behind and are far away from the MetaFrontier. The results also indicated that the group of 
small firms is the leading group in inventing new technologies or extending upon existing 
technologies. 
 
The results of the DEA MetaFrontier Malmquist for the productivity growth of different 
groups of SMEs are consistent with the results from conventional approaches. In addition, the 
results of this framework give more details of the sources of productivity growth. The most 
productive sub-sectors, Basic metals (ISIC-27), Tanning and dressing leather (ISIC-19), and 
Publishing (ISIC-22), could be explained by further components. These sub-sectors have 
experienced an increase in within-group efficiency change and within-group technology 
change. They also increased their pure technical catch-up which captures purely the catch-up 
in technology without the ingredients of technical inefficiency from the point of view of a 
group frontier.  
 
This chapter also presented the results of the regressions using the GMM model of the impact 
of environmental variables on productivity indices, and its components, based on the meta 
and group models. Firm characteristics, business environment characteristics, and 
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entrepreneur characteristics responded differently in the meta model and different group 
models.  
 
The next chapter will present a number of policy recommendations to improve the 
productivity of Vietnamese manufacturing based on the empirical findings in this chapter. It 
suggests that policies should be aimed at establishing an equal competitive market, improving 




Chapter 7: Policy recommendations 
7.1 Introduction 
The efficiency level and productivity growth of Vietnamese non-state manufacturing SMEs 
were empirically identified and analysed in Chapter 6 using different approaches. The results 
were conducted and analysed for different sub-manufacturing sectors and different groups 
based on firm size. It was found that SMEs in the Rubber and plastic products (ISIC-25), 
Food products and beverages (ISIC-15), Wearing apparel (ISIC-18), and Paper and paper 
products (ISIC-21) sub sectors have the highest efficiency levels, while those in Furniture, 
jewellery, music equipment (ISIC-36), Electrical machinery (ISIC-29/32), Motor vehicles 
(ISIC-34), and Other transport equipment (ISIC-35) showed the lowest efficiency levels. A 
comparison between these two groups of sub sectors based on firm size showed that there is 
no evidence of a difference in efficiency levels between micro and small firms. However, on 
average, the efficiency level of SMEs in the entire manufacturing industry is significantly 
low. There is potential for increasing output among Vietnamese non-state manufacturing 
SMEs from existing inputs. 
 
In terms of productivity change over time, the results show that the productivity of 
Vietnamese private manufacturing SMEs witnessed a decline during the period 2005–2015. 
This finding can be explained by regression of the technology component during the period 
of economic crisis (2007-2009), while the efficiency component showed a slight increase. 
However, the increase in efficiency component could not offset the decline in the technology 
component. During the period of economic crisis SMEs did not have enough resources to 
engage in investment and innovation. In addition, they had to use their existing technology 
and limited resources in a more effective way. While the productivity of Vietnamese 
manufacturing SMEs decreased over the period there were still some sub-sectors, including 
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Basic metals (ISIC-27), Tanning and dressing leather (ISIC-19), and Publishing (ISIC-22), 
which experienced an increase in productivity. As discussed in Chapter 6, these low-
technology sub-sectors mainly operated in the domestic market and were less affected by the 
economic crisis. A comparison between groups of micro and small firms showed a similar 
rate of productivity growth between the two groups; however, the technical component of 
micro firms had a higher growth rate than that of small firms. This could be due to micro 
firms having started from a lower base and their greater flexibility in improving their 
technology. 
 
The analysis of the empirical results in Chapter 6 also discussed the impact of various 
variables on the productivity growth, and its components, of SMEs in the entire 
manufacturing industry in general, and for SMEs in specific groups, including: (i) Food 
products and beverages (ISIC-15); (ii) Textiles (ISIC-17); (iii) Wood and wood products 
(ISIC-20); (iv) Rubber and plastic products (ISIC-25); (v) Fabricated metal products (ISIC-
28); and (vi) Furniture, jewellery, music equipment (ISIC-36). It also analysed the 
determinants of productivity growth for two SME groups, namely micro firms and small 
firms. The results showed that firm characteristics, business environment characteristics, and 
entrepreneur characteristics responded differently in the Meta model for the entire 
manufacturing industry and different group models for sub-sectors and groups based on firm 
size. This indicates that different policies need to be applied for specific sectors and groups of 
firms in order to improve efficiency and productivity as well as the overall competitiveness of 
private manufacturing SMEs. Thus, the policy recommendations discussed in this chapter 
will not only be relevant to SMEs in manufacturing industry in general, but will also require 
focus on SME policy by sub-sector and groups of firms based on size. The empirical results 
and evidence from this study have implications for policy makers and policy analysts, 
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researchers in the field and SME practitioners. These implications will be outlined in this 
chapter. 
 
This chapter is structured as follows. Section 7.2 discusses policy recommendations for the 
development of private SMEs across sub-manufacturing sectors. Section 7.3 presents 
recommendations to encourage entrepreneurship development. Section 7.4 presents 
recommendations for improvement of the business environment, and other recommendations 
for local governments. The last section, Section 7.5, provides a summary of this chapter. 
 
7.2 Recommendations for the development and improvement of firm productivity  
7.2.1 Formalisation of firms and the growth of firm size 
There are a large number of unregistered firms and registered firms under the household 
business form which are considered to be informal firms
28
 in Vietnam. As reviewed in 
Chapter 5, this type of firm constitutes up to 57.3 percent of the total sample of firms in this 
study which are mostly located in rural areas. Unregistered and household firms make up 
69.31 percent of all samples located in rural areas. The result of the second stage analysis for 
the household ownership (OWN) variable (sub-section 6.6.4) indicated that such household 
enterprises have a lower rate of productivity growth than other types of ownership, especially 
in the Food products and beverages (ISIC-15) and Rubber and plastic products (ISIC-25) sub-
sectors. In addition, the empirical results discussed in sub-section 6.2.1 show that the group 
                                                 
28
 Vietnamese firms can be registered at two levels, namely the provincial level and the district level. Firms that 
register at the district level are called household firms. This type of registration is less onerous for practical and 
legal purposes. While these registered household firms are known to local government, their business operations 
are very much in the shadow economy. The household firms have no status as legal entities and are not required 
to pay employee insurance. There is no corporate tax requirement and, while business owners are supposed to 
pay income tax, in practice the tax taken from these firms is almost nil. The data set in this research categorises 
households as informal firms including registered firms at district level and unregistered firms. The unregistered 
firms were identified by interviewers based on the criteria of more than one employee and having a clear and 
fixed business address.  
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of micro firms, which are mostly informal firms,
29
 tend to have lower efficiency levels. They 
also have a lower rate of productivity growth than small firms.  
 
Thus, policy needs to encourage the formalisation of firms. There is a list of forms of private 
business identified in the Business Law including private/sole proprietorship enterprise, 
partnership/Collective/Cooperative enterprise; limited liability and joint stock company. Each 
of these types of business form has its own responsibilities, obligations, and structure which 
are regulated by the Business Law (see the Business Law 2000, 2005, and 2014). However, 
private/sole proprietorship enterprises may be the most likely to be successful for the 
transformation of informal firms to the formal sector, as this is the simplest form of business 
in Vietnam. Unlike the joint stock or limited company, private enterprise does not form a 
separate legal person from the owner and thus makes them liable for all of its operations with 
their own property. The advantage of a private/sole proprietorship enterprise is its simple set 
up process and full decision-making power which is quite similar to household or informal 
firms. In addition, paying corporate income tax on behalf of the enterprise eliminates the 
owner‘s legal obligation to pay personal income tax. Informal enterprises, therefore, could 
play a role as the training ground for prospective entrepreneurs in the formal sector, and 
private enterprises could be the next stage for the development of other more complex forms 
such as joint stock or limited companies. 
 
There are a number of advantages which will arise from the formalisation of firms. The 
formalisation of firms not only exerts a positive influence on the efficiency levels and 
productivity growth of firms, as indicated in the discussion of the empirical results in Chapter 
6, but there would also be many potentially significant benefits to both government and firms 
                                                 
29




if the number of registrations were increased. First, informal firms have more difficulty 
accessing formal credit and financial support. They also find it difficult to protect their 
businesses from some issues, such as trademark or patent protection disputes. Only formal 
firms are able to legally import or export products. Unregistered firms are also not able to 
sub-contract with large firms, especially with foreign companies. In addition, informal firms 
are often unaware of, and thus unable to benefit from, the supporting government policies 
designed for SMEs. Second, for the government, encouraging businesses to register will 
assist in developing the formal sector, and over time provide the government with increased 
tax revenues. Furthermore, a large number of firms remaining informal hinders policy 
makers‘ ability to understand the scope and scale of enterprises and the issues facing them. 
This limits policy development and implementation. In addition, the formalisation of firms 
may impact on firm performance through the improvement of workers‘ productivity. This 
could be explained by formalised firms being more compliant with regulations and/or more 
willing to invest in their employees, with a view to increasing their productivity and the 
longer term stability of the business.  
 
Given that official registration is beneficial for increasing the efficiency and productivity of 
firms, and also for government and employees, there should be more focus on encouraging 
the formalisation of firms by exposing the potential gains related to an upgrade in legal status. 
Thus, the extra costs of formalisation, such as the registration fee, union fee, and insurance, 
as well as informal fees related to corruption, should be minimised for SMEs. The 
government should change related policies to encourage registration. It is suggested that the 
business registration fee should be eliminated
30
, and online registration services should be 
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 Currently, the business registration fee is 30,000 VND for household businesses, 100,000 VND for private 




introduced. We also recommend that a package registration service be provided for new 
firms, including business registration, tax registration, and company seal registration in one 
process
31
, called a one stop shop. In addition, it is considered that Vietnam should reduce 
additional licences in the manufacturing sector
32
. As reported by PwC Vietnam (2015), 
setting up a manufacturing company in Vietnam can take up to four months, including the 
acquisition of all the necessary licences for starting production. The cost of getting these 
additional licences creates a barrier to the formalisation of informal firms. 
 
In addition, the legal system needs to be completely reformed to create a transparent business 
environment. The current legal system, with a serious problem of corruption, is distorting the 
business environment, which limits the motivation of firms to become officially registered 
(Aidis & Adachi 2007; Vartuhí et al. 2010). Research using the same data set of Vietnamese 
manufacturing SMEs as used in this study (Rand & Tarp 2012) found that the probability of 
paying for corruption is relatively high when a firm is formal, while the probability of paying 
for corruption is lower when firms remain in an informal form. Rand and Tarp (2012) argue 
that a firm becomes more visible and seen as being more able to pay when it is formal, which 
could potentially raise the probability of paying for corruption. Thus, Vietnam needs to 
improve its legal system to make it more transparent in order to create a business 
environment free of corruption, which will enhance informal businesses‘ transfer to 
becoming formal ones.  
                                                 
31
 Some provinces currently provide a one stop process for all of these registrations. According to the Agency 
for Business Registration (ABR) – Ministry of Planning and Investment, the average time to complete business 
registration and tax registration was three days in 2016 (VCCI 2016). However, as reported by the Vietnam 
Chamber of Commerce and Industry (VCCI), the time to prepare all required documents may be longer (VCCI 
2016) and consequently the costs become more prohibitive. 
32
 After obtaining a business registration certificate, a manufacturing business still needs to acquire several 
additional licences or submit some reports before starting production, such as fire protection and fire safety 
licences, a certification of product quality, a certificate of food safety, a certificate of food safety knowledge, an 
announcement of technical regulations conformity, or registration of an environmental impact assessment 
report. These licences depend on the business line or products that will be manufactured. In 2017, the Ministry 
of Industry and Trade promised to remove 675 business conditions in the following years. However, the VCCI 





As discussed in Sub-section 6.6.6 of Chapter 6, the empirical results emphasise the 
importance of innovation activities in most firm groups. Innovation most likely drives an 
increase in the two components of productivity growth, efficiency change and technology 
change. The results also showed that innovations have a more significant impact on the 
productivity growth of SMEs in export oriented sub-sectors, such as Wood and wood 
products (ISIC-20) and Rubber and plastic products (ISIC-25). 
 
In addition, the technology gap and MetaFrontier Malmquist results presented in Section 6.5 
indicate that those sub-sectors - Motor vehicles (ISIC-34), Tanning and dressing leather 
(ISIC-19), and Basic metals (ISIC-27) - which are far away from the MetaFrontier, and for 
which technology change is also a main component of productivity change, should focus on 
innovation in order to increase their productivity. On the other hand, those firms in sub-
sectors such as Food products and beverages (ISIC-15), Fabricated metal products (ISIC-28), 
and Non-metallic mineral products (ISIC-26), which are close to the MetaFrontier and for 
which efficiency change is a main contributor to productivity growth, need to improve their 
technical efficiency in order to fully exploit the results of investment in technology in recent 
years. 
 
The results for the innovation variable for the regressions of the micro and small groups of 
firms (discussed in Sub-section 6.6.6) indicate a significant result for the small firms group 
while it gives an insignificant result for micro firms. This could be because the benefit of 
innovation could not offset the high cost of innovation for micro firms in the short-term. 
Given that innovations have a significant impact on the productivity growth of SMEs, as 
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discussed in Chapter 3, they still face many obstacles to accessing finance and skilled 
management so that the cost of innovation may outweigh their capabilities. Hence they tend 
to avoid excessive risks associated with innovation strategies (Miller et al. 2011). SMEs, 
however, need to support innovation activities in order to improve their productivity, 
competitiveness and participation in value chains. However, there are many factors relating to 
both the internal and external environments of firms that enable or inhibit innovation 
activities. The internal environment includes the firm‘s operations, financial resources, skills, 
creativity, and market strategy, as well as the vision, attitude and characteristics of the 
entrepreneur. The external environment covers industry factors, support mechanisms, the 
availability of skilled labour, the policy and business environment, and innovation activities 
among other firms. These are likely to vary depending on the stage of economic development 
of the country, economic integration, industry maturity and sophistication, and the direction 
of government policy. The limitations in both financial and human resources are considerable 
issues affecting the ability and willingness of private SMEs to invest for innovation. Thus, a 
number of policies should be considered to encourage the innovation activities of private 
SMEs, such as: 
 
▪ Facilitate the development of more shared research and testing laboratories, especially in 
key manufacturing clusters, as private SMEs are not able to access the R&D infrastructure 
which is crucial for innovations. The limited ability of SMEs to use laboratories and research 
facilities inside and/or outside the premises exerts a significant influence on their capability 
for innovation. This points toward the acute shortage of research infrastructure, including 
testing laboratories, as well as the difficulties in attaining ISO accreditation, for SMEs. It is 
likely that SMEs would not have sufficient financial and human resources to invest in the 
development of research and testing laboratories on their own.  
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▪ Encourage links with research and technology institutions such as universities and the 
industry sector. Also encourage the establishment of innovation/science parks. 
▪ Establish an innovation fund which can help provide financial resources to SMEs, 
especially for supporting innovation. Low-interest loans should be provided by banks with 
support and guarantee from government for the innovation activities of SMEs.  
▪ Promote capacity development programs and vocational education and training in order to 
provide high skilled labour and entrepreneurial skills to SMEs.  
▪ Encourage the development of technology-based SME communities, and reduce the risks 
and costs of innovation activities undertaken by technology-based SMEs. 
▪ Encourage SME participation in production networks, and cooperate or sub-contract with 
foreign owned firms which have a high level development of technology and skills in 
management. SMEs could benefit from spill-over effect from these partners.  
 
7.2.3 Participation in export activities and production networks 
The empirical results show that exporting is positively correlated with the productivity 
growth of manufacturing SMEs. Comparing sub-manufacturing sectors it can be seen that the 
export oriented sub-sectors such as Food products and beverages (ISIC-15), Motor vehicles 
(ISIC-34), which have a large share of SMEs engaging in export activities, also have higher 
aggregate efficiency levels and productivity growth compared to that of non-export oriented 
sub-sectors (see Section 6.3). The results for regressions using the export activities variable 
(EXP), described in Sub-section 6.6.5, also indicate that exporting is positively correlated 
with the productivity growth of manufacturing SMEs. Exporting brings more opportunities 
for private SMEs to improve their productivity through the impact of ―learning by exporting‖ 
and/or ―self-selection‖. However, private SMEs still have barriers to participation in export 
activities in both direct exports and indirect exports (Harvie et al. 2010a; Harvie 2015a). As 
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reviewed in Chapter 5, only 3.5 percent of SMEs in the sample engage in exporting. Thus, 
SMEs need to be supported to join and expand their export markets (Harvie 2015a; Harvie et 
al. 2015). Some policies should be considered, such as: 
 
▪ Improve the size of SME exporters, so that they can gain benefits in terms of economies of 
scale and scope relative to smaller firms, which can help to reduce production costs and result 
in higher competitiveness in international markets (Le 2010; Le & Harvie 2010). 
▪ Reduce legal procedures for exporting. The cost of legal procedures may be beyond the 
capacity of small businesses. In addition, according to the data shown in Chapter 5, 86 
percent of SME exporters in the sample reported that they have to pay bribes to pass the legal 
procedures for exporting. The administrative and bureaucratic costs involved in exporting 
should be minimised to encourage export activities from SMEs.  
▪ Provide support for technological innovation and help SMEs attain ISO accreditation, as 
suggested in previous sub-sections, so that they can meet the high standards required in 
export markets, especially to the standards required by developed countries.  
▪ Improve IT infrastructures to encourage SMEs to perform cross-border e-commerce. E-
commerce may be suitable for SMEs as it can save costs and directly connect buyers with 
sellers. E-commerce has also been emphasised by ASEAN as critical for the expanded 
involvement by SMEs in international trade. 
▪ Encourage SMEs to expand their export markets by enforcing financial tools, such as 
import and export credit, and export credit insurance. Support should be provided for SMEs 
to access market information by means of the export information portal and international 
fairs. 
▪ The authorities should focus on administrative reform and create the best conditions for 
SMEs to participate in international exhibitions, fairs and forums. As a member of ASEAN 
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and CPTPP, the latter having a separate chapter in the agreement on and how best to support 
the development of SMEs, and enable them to take full benefits from economic integration.  
 
Chapter 2 discussed the opportunities and challenges for SMEs from economic integration. 
The process of economic integration has provided impetus for the expansion of value chains, 
and offered new export market opportunities for enterprises, in particular SMEs, most able to 
respond flexibly and adaptively to rapidly changing regional and global demands. 
Establishing regional value chains is also a critical part of the AEC objectives. However, 
participation in direct exports presents many challenges for SMEs. Most SMEs do not find it 
easy to engage in direct exporting and internationalisation, as indicated by the survey 
reviewed in Chapter 5, in which only 3.8 percent of manufacturing SMEs in Vietnam were 
found to engage in direct exporting. Foreign markets offer an opportunity to expand 
nonetheless, but they also entail large start-up and market development costs, and present 
considerable risks that the venture will not be successful and the high sunk costs will not be 
able to be reimbursed (Vandenberg et al. 2016). For SMEs to engage in export activities may 
take a long time and a large amount of resources both for firms and from government policy 
support. While direct exporting can often be daunting, SMEs could engage in the indirect 
form of internationalisation—supplying components or participation in production networks. 
 
The development of technology has allowed production processes to be divided into many 
stages which can be located in different countries. This contributes to the development of 
networks or value chains and is frequently referred to as fragmentation of production or 
cross-border production sharing (Jones & Kierzkowski 1990; Arndt & Kierzkowski 2001). 
ASEAN countries have more opportunities to join global and regional value chains based on 
their national advantages, such as the case of Japan, Korea, and China. The ASEAN-6 could 
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provide machinery parts and components in the global value chain. While CLMV countries 
are increasingly participating in regional production networks, this is mainly in low value 
adding parts of the value chain based on low skill, low labour cost activities (Yamaguchi 
2018). SMEs in these countries have difficulty in joining regional value chains, especially in 
the high value adding parts, due to the requirements of product quality, meeting design 
specifications, and delivering on precise time schedules based on the just-in-time system and 
at competitive prices (see Harvie et al. 2015). Thus, SMEs need to have knowledge of the 
business needs of the global value chain in order to provide products with the right quality, 
on time delivery, and at a competitive price (Yuhua & Bayhaqi 2013; Harvie & Charoenrat 
2015). Harvie, Narjoko and Oum (2010a, 2015) identify different stages or tiers in the value 
chain, so that SMEs could enter a global value chain at a lower tier and then move up the tiers 
by upgrading the added-value content of their activities. Harvie, Narjoko and Oum (2010a, 
2015) also identify key factors that contribute to the participation of SMEs in a regional 
production network, and then key factors impacting upon the participation of SMEs in higher 
value-adding tiers. By using data for ASEAN and other East Asian economies they found that 
the key factors positively associated with the ability of SMEs to participate in a global value 
chain were labour productivity, financial stability, cost of credit, foreign ownership share, and 
an ability to meet required international standards for their goods. So that policy needs to 
focus upon improving SME performance in these areas through ongoing development of 
human and technological capabilities, including through the promotion, widening, and 
deepening of competitive enterprise networks, clusters, and other interfirm collaborative 




7.2.4 Industrial zones 
The empirical results in Sub-section 6.6.7 indicated that firms located inside industrial zones, 
exporting process zones, or higher technology parks have higher productivity growth than 
others. Firms operating in industrial zones may have many opportunities to join a cluster and 
receive access to information and knowledge, government incentives, better infrastructure 
and skilled labour. As well, domestic SMEs may be able to gain access to 
information/technology from foreign owned firms in the cluster. However, there are some 
barriers that hinder the entry of private SMEs into industrial zones. This includes limited 
spaces in industrial zones, especially for private SMEs. As reviewed in Chapter 5, only 3.08 
percent of SMEs in the sample are located inside industrial zones. Thus, the government 
should build more industrial zones for SMEs. In addition, the policy should be designed to 
create a linkage mechanism between businesses in the zone. On the other hand, the 
government needs to open the gate for SMEs to access industrial zones by reducing fees for 
land rent. The industrial zone should not focus only on attracting large companies and foreign 
enterprises, but should dedicate a certain share of land for SMEs.  
 
The location of small industrial zones also needs to be considered for the development targets 
of each sub-sector. For example, larger samples of SMEs in the Food products and beverages 
(ISIC-15), and Paper and paper products (ISIC-21) sub-sectors are mainly located in rural 
areas (more than 90 percent; see Chapter 5), where raw materials are available for these sub-
sectors. However, there are limited industry zones for the development of SMEs. Thus, local 
governments should establish small industry zones that are suitable for rural areas and SMEs 
in these sub-sectors based upon local comparative advantages. On the other hand, for high 
technology sub-sectors, such as Motor vehicles (ISIC-34) and Other transport equipment 
(ISIC-35), which are strongly impacted by joining clusters, the size and location of industry 
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zones may mainly contribute to the performance of SMEs in these sub-sectors. Thus, the 
government should plan to place small satellite industrial zones close to the larger industry 
zones and exporting processing zones in order to encourage the link between SMEs and 
larger domestic and foreign firms in these areas. Thus, SMEs would have more opportunities 
to join the global value chains and contribute to direct and indirect exports as discussed in an 
earlier sub-section.   
 
In addition, sharing and supporting services in industry zones for SMEs, such as waste water 
and garbage treatment, logistical services, and reception offices, should be encouraged. 
Sharing such services would help SMEs reduce their production costs and meet the 
requirements of strict regulations on environmental protection.   
 
7.2.5 Access to loans and financial support 
Access to finance plays an important role in the development of SMEs. They lack financial 
resources for expansion of their production, as well as for innovation activities (Harvie & Lee 
2005b; Harvie et al. 2013). As a result, they remain stuck at a small size with low efficiency 
and productivity growth, and this is especially difficult for informal firms which do not have 
access to formal sources of finance. Thus, financial policies need to improve in order to 
facilitate the availability of, and access to, loans and equity finance for private SMEs, 
particularly medium and long-term financial resources. The government could help the 
availability of finance for SMEs‘ development purposes by taking the following steps:  
 
▪ Establish state-allocated budgets for SMEs to provide financial support for innovation 
activities and other items dedicated to assisting SME development. An SME Development 
Fund also needs to be set up to free contribution via tax incentives extended to SMEs.  
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▪ Expand the list of SME financing tools to include fiscal, banking, commercial credit, the 
security market, and private financing sources. The government should also encourage 
financial institutions to develop financing tools and financing environments in order to 
enhance available credit and direct financing channels for SMEs. In addition, financial 
institutions should be strengthened to create various forms of venture capital to encourage 
investments in SMEs, especially start-ups (Cassar 2004; Hanssens et al. 2016).  
▪ Actively pursue the establishment of a credit support system for SMEs, including tax 
incentives, such as tax reduction and income tax waivers, particularly for newly established 
firms, or SMEs that meet the state-stipulated number of created jobs, or operate in 
impoverished or less developed areas. 
 
In addition, the government should also change and improve the efficiency of the existing 
financial support programs. An interpretation of the empirical results for the variable of 
financial support from the government and state banks (presented in Sub-section 6.6.9) shows 
that this variable has an insignificant impact on the productivity growth of private SMEs. The 
reason for this could be that the supporting program was provided by the government in order 
to maintain the operation of inefficient SMEs and help them overcome the challenges of the 
economic crisis in 2007-2009. These supporting policies may negate the removal of 
inefficient firms by competitive markets. Furthermore, corruption, which is related to 
granting access to loans or financial assistance, needs to be addressed by greater transparency 
and minimisation of the procedures required to access assistance programs. This would mean 
that the assistance programs could reach SMEs that might otherwise have to find informal 
channels with a much higher cost to obtain the required resources. Further reforms of the 
financial environment would ensure that credit reaches SMEs based on commercial 
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principles, and not on the basis of personal connections with a few people in the banks or 
government departments (Ono & Uesugi 2009; Wignaraja & Jinjarak 2015). 
 
7.3 Recommendations to encourage entrepreneurship development 
- Support for young entrepreneurs and the environment for start-ups: 
Sub-section 6.6.12 showed mixed results in relation to the impact of entrepreneurs‘ age on 
productivity growth. The results showed that in the Food products and beverages (ISIC-15) 
sub-sector, firms with older entrepreneurs have a higher rate of productivity growth than 
firms with younger entrepreneurs. The financial crisis during the period 2007-2009 may have 
had an impact on young entrepreneurs who did not have sufficient experience in managing 
enterprises to overcome the difficult period of the financial crisis. However, in the Textiles 
(ISIC-17) sub-sector firms with younger entrepreneurs have a higher rate of efficiency 
change than firms with older entrepreneurs. In this export-oriented sub-sector, the younger 
entrepreneurs may have more advantages in term of finding new export markets, or changing 
fashion designs and technology toward addressing changing market demands. There is need 
for supporting policy for young entrepreneurs, especially young entrepreneurs in technology 
and export oriented sub-sectors such as Electrical machinery (ISIC-29/32), Chemical 
products (ISIC-24), and Motor vehicles (ISIC-34), in order to promote their advantages.  
 
In addition, the survey data showed that more than 13-17 percent of firms left the market 
every two years during the conduct of the surveys for the period 2005-2013. Some sub-
sectors had an especially high number of departing firms, such as Chemical products (37.74 
percent), Publishing, printing (29.23 percent), Tanning and dressing leather (26.42 percent), 
and Basic metals (25.93 percent). A report by the General Statistics Office of Vietnam also 
indicated that only 60 percent of new firms survived after the first year of operation (see Bon 
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2014). Young firms need to be supported to overcome the difficulties of the first years of 
operation. Thus, the government should address policies to support start-up firms and young 
firms in order to help them overcome the challenges of the first years of operation. A legal 
framework should be set up to recognise potential investors and support them through 
incentives in terms of land access, tax and intellectual property rights during the first years of 
operation. In addition, community capital and venture capital investment should be engaged 
for potential start-ups, especially start-ups in high-technology and export-oriented sectors 
which face more challenges in the first years of operation. Business incubators should be 
established in order to serve as places where entrepreneurs can obtain value-added support 
and access to information, capital, education, contacts, and other resources that may 
otherwise be inaccessible or unknown to them.   
 
- Support for women entrepreneurs:  
While many women are succeeding in business – for example, female owned enterprises in 
some sub-sectors such as the Fabricated metal products (ISIC-28) sector have a higher rate of 
productivity growth than equivalent male owned enterprises –they are still constrained by 
gender discrimination, stereotypes and norms in the business and social environment in 
which they operate. The empirical results indicated that SMEs owned or managed by women 
have lower productivity growth rates than SMEs owned or managed by men in the 
regressions for the whole manufacturing industry, and for the Food products and beverages 
(ISIC-15) sub-sector . Because of traditional female roles in families, they tend to be 
responsible for most of the unpaid work in the household (such as caring for children, 
cooking and other domestic responsibilities). Thus, they have less time and less flexibility in 
which to run their businesses. There is still a perception that women are passive, weak, and 
irrational. Women have fewer opportunities and a narrower business environment. In 
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addition, in terms of motivation and risk-taking, women are often too careful, and afraid to 
take risks, while men are often ready to take risks and are under intense pressure as the 
income earners in their families. Thus, the government and/or proper authorities need to 
formulate policies aimed at improving the employment generation situation of women 
entrepreneurs, especially women entrepreneurs in low-technology sectors such as Food 
products and beverages and Textiles, and in rural areas. These have poorer conditions and 
less-developed structures for running a business, especially for women running their 
businesses from home. 
 
In addition, the share of women entrepreneurs in informal firms is significantly higher than in 
formal firms, as summarised in Chapter 5. In addition, in formal firms women are able to 
concentrate on their businesses, while women in informal firms often combine their business 
and family responsibilities. Thus, the government should encourage informal women 
entrepreneurs to transfer to the formal economy as discussed in Sub-section 7.2.1. However, 
a report by the VCCI and The Viet Nam Women Entrepreneurs Council (2007) found that 
most women entrepreneurs are ―livelihood oriented‖ rather than ―growth oriented‖. This issue 
is not only due to women‘s own preferences but also because of the attitudes of the husband, 
the family and the community (VCCI and The Viet Nam Women Entrepreneurs Council 
2007). Women entrepreneurs do not feel encouraged to establish formal businesses and 
expand their enterprise activities. Government policy should aim to change the attitudes of 





7.4 Recommendations for improvement of the business environment 
7.4.1 Competition policy 
The efficiency and productivity growth of non-state SMEs in this study has been found to be 
very low. This may be due to the impact of discriminatory policy between state and non-state 
owned enterprises. As reviewed by Thanh (2017), there is still discrimination between state 
and non-state enterprises, especially in terms of access to land, finance, registration, licences, 
and government purchases. The fact that state enterprises dominate many of the main 
industries and have preferential treatment through close relationships with government is 
reducing business opportunities for private enterprises, especially private SMEs. Thus, it is 
essential to continue the reform momentum in the transitional economy of Vietnam. Due to 
the lack of a completely formal market mechanism, the regulatory framework still has not 
been built in order to encourage and protect entrepreneurs and SMEs. The legacy of central 
planning has resulted in bias in the development of state enterprises. Thus, further reforms 
will establish a more level and equal playing field for state and non-state enterprises. The 
Competition Law in 2005 provided a framework for the development of business in Vietnam. 
This Law aimed to provide a fair competition environment for all types of businesses 
operating in Vietnam. However, there are still a number of challenges in implementing the 
Competition Law in general and for SMEs in particular (Le & Harvie 2016), including: (i) 
there is low awareness of, and scepticism about, the relevance of competition law; (ii) limited 
resources pose a challenge for the enforcement of competition legislation; (iii) the 
implementation of this law to date has revealed inadequacies in the provisions contained in it, 
such as regulations in determining the relevant market, market share and sanctions for 
violations of anti-competitive behaviour; and (iv) the limitation of SMEs in accessing 
information makes it difficult to protect their legitimate rights in terms of competition. 
Hence, it is important for policy makers to continue to improve and adjust regulations in the 
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Competition Law. In addition, government needs to increase the awareness of the Law to the 
business community in Vietnam, especially for SME entrepreneurs. SMEs should be given 
access to legal assistance in competitive litigation. However, the legal assistance fee may be a 
barrier for SMEs. Therefore, the law need to be clear and unambiguous so as to avoid costly 
litigation. 
 
Market competition mechanisms should be introduced in most economic sectors, especially 
in the electric power sector, telecommunications, petroleum, railways, and other important 
fields which have been solely dominated by state enterprises for a long period. Some of these 
sectors tend to have strong economies of scale and are natural sectors for the dominance of 
large firms (natural monopolies). However, opening markets for the private sector in these 
fields will encourage the development of the private sector. As a result, private 
manufacturing SMEs will have more opportunities to join these sectors as subcontractors or 
suppliers. 
 
7.4.2 Implementation of the commitments of economic integration  
The government should speed up the process of implementing the commitments of economic 
integration, which not only help SMEs expand their export markets or transfer new 
technology, but also promote the process of policy reform for the development of SMEs. For 
example, one of the main themes in the ASEAN Strategic Action Plan for SME Development 
2016-2025, or the SMEs Chapter in TPP (now the CPTPP) is the enhancement of the policy 
and regulatory environment for the development of SMEs. The objective of both of these 
action plans is to address the issues and challenges that SMEs face and to design relevant 
policies for the development of SMEs among members. There are also a number of 
commitments and target policies for the development of SMEs in ASEAN, such as: (i) 
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education and training for entrepreneurship; (ii) cheaper and faster start-up; (iii) better 
legislation and regulation; (iv) availability of skills; (v) improving online access for tax filing 
and company registration, getting more out of the single market; (vi) taxation and financial 
matters; (vii) strengthening the technological capacity of small enterprises; (viii) successful e-
business models and top class business support; (ix) developing stronger, more effective 
representation of small enterprises; and (x) reducing bureaucratic and costly customs 
requirements/administration for exporting SMEs. Essentially, these policies and 
commitments address behind the border (non-tariff) measures that add to the cost of SMEs 
conducting export business. The aim is to encourage e-business and provide more 
information to members on business opportunities for SMEs in other market economies. 
Another issue worth mentioning is that of government procurement. Each of these 
commitments and target policies is followed by a series of measures for the community and 
for an individual country, which will encourage the development of SMEs in ASEAN. 
 
One important aspect of making economic integration in the region successful is the 
involvement of SMEs in exporting, participation in value chains and investment throughout 
the region, which was discussed in an earlier sub-section. That is, there is a need to take 
advantage of the market opportunities arising from regional market integration. E-commerce 
has been given considerable emphasis in this regard, and can make available more 
information on market opportunities. SMEs need to improve their efficiency and productivity 
to play a role in value chains.  
 
Participation in international economic communities also helps Vietnam and the CLM 
countries receive support from developed countries or international organisations to 
encourage the development of private SMEs. Thus, SMEs and related authorities should 
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benefit from these resources to increase efficiency and productivity. For example, the 
Initiative for ASEAN Integration (IAI) and Narrowing the Development Gap (NDG) were 
adopted by ASEAN leaders at the 28th ASEAN Summit in September 2016, and were 
designed to assist CLMV countries to meet ASEAN targets. A number of projects have been 
identified in the IAI Work Plan to NDG in five main areas, including (i) Food and 
Agriculture, (ii) Trade Facilitation, (iii) MSMEs, (iv) Education, and (v) Health and Well-
Being (The ASEAN Secretariat 2016).  
 
7.4.3 Local government’s responsibilities  
Due to the low efficiency level and decrease in the productivity growth of private 
manufacturing SMEs in recent periods, local government should also adopt a series of 
promotion measures and regulations to further support them. Local governments are units 
which are close to enterprises and which could provide appropriate regulations and important 
infrastructure such as that for an industrial zone, electricity and water supply, and industrial 
waste treatment, which are essential to business. Local government should also establish 
technological innovation service centres, management consulting centres, and market 
information consulting centres, which could be valuable for SMEs, such as a technology 
transfer centre and traditional village product introduction centres in some provinces. In 
addition, existing industrial promotion centres and trade promotion centres in provinces need 
to improve their performance and expand their support programs for SMEs. By providing 
services from these centres, local government could make SMEs more efficient and more 
competitive. It is also worth emphasising again the need for business support services (BDS). 
Where there is market failure, the private sector does not provide these, and there is an 
important role for local government to do so until they develop sufficiently to be given over 




Local government also has a role to play in creating links among businesses, between private 
SMEs and foreign companies, and between businesses and research institutes and universities 
by appropriate land-use planning. This could also promote the creation of industry clusters. 
The Wood and wood products (ISIC-20) and Rubber and plastic products (ISIC-25) sub-
sectors are examples of the impact of clustering; these sub-sectors have higher efficiency 
levels than other sub-sectors, because, according to the survey sample, these firms are 
concentrated mainly in Ha Tay province (now Ha Noi) for ISIC-20, and in Vinh Phuc 
province for ISIC-25. The concentrations of similar industry enterprises in specific areas 
encourage them to join clusters based on local comparative advantages. As emphasised in 
Chapter 3 (Sub-section 3.4.1.1), there are a number of benefits for SMEs in being part of a 
cluster. Vietnamese private SMEs should join clusters to benefit from learning and sharing 
information, technology, and the pooling of labour (Carlino & Voith 1992; Ciccone & Hall 
1996; Fingleton 2003). However, the success of joining the clusters depends on the spillover 
impacts from larger and foreign firms and the capacity of SMEs to absorb this. This suggests 
that SMEs need to improve their organisational capabilities and innovation and learning 
activities by strengthening the owners‘ managerial abilities and employees‘ technical abilities 
in order to increase their absorptive capacities (De Fuentes & Dutrénit 2013). In addition, a 
group of same industry SMEs in a cluster could collaborate to meet the requirements of large 
orders, especially export/import orders. Furthermore, as mentioned in Sub-section 7.2.2 about 
innovation, by joining a cluster, SMEs gain the ability to share infrastructure for innovation, 
such as testing laboratories. This could help to reduce production costs and improve 
competitiveness. This also supports the evidence for productivity spillovers from clustering. 
A cluster of firms also has a strong role to play in upgrading the business environment. By 
working together in clusters, SMEs can inform and influence policy makers to remove 
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regulatory constraints. Thus, the government should encourage the development of business 
associations and clusters to facilitate cross-learning and networking between SMEs, and 
enable them to benefit from collective efficiency. However, the success of a cluster can be 
influenced by factors such as a willingness to cooperate, the presence of an effective cluster 
manager, organisation and allocation of roles to individual members (Gajšek & Kovac 2016), 
establishment of external links to institutional support (policy support, start-up funds, grants, 
entrepreneurship-friendly environment), and good infrastructure including reliable access to 
utilities and physical infrastructure (road, rail, port, airport, etc.). In addition, local 
government could develop trade villages and improve small industry towns based on using 
locally available resources and potential markets, which could also support the development 
of SMEs. The government should draw up a preferential policy and support service, and 
provide low-cost infrastructure for SMEs in the target industries of the villages. Specialised 
trade villages or small industry towns could also combine manufacturing production, trade, 
and tourism, which has a lot of potential in Vietnam, offering additional advantages to SMEs. 
 
7.5 Conclusion  
This chapter has provided relevant policy implications based upon the empirical results of the 
study of the efficiency levels and productivity growth of Vietnamese private SMEs in 
different sub-manufacturing sectors, and the empirical evidence of the effects of various 
factors on productivity growth. To improve the productivity of Vietnamese private 
manufacturing SMEs, specific policy emphasis should be placed on: (i) encouraging 
formalisation of firms by changing the business registration process, and improving business 
conditions, so that informal firms have the motivation to become formal firms; (ii) 
encouraging innovation activities among SMEs by increasing their ability to access financial 
and human resources for innovations, and increasing support for research and testing 
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laboratories, so that private SMEs can overcome their limitations in investment for 
innovation; (iii) providing support for SMEs engaging in export activities by providing 
support for technological innovation, support for finding export markets, and reducing legal 
procedures for exporting, in order that SMEs can access export markets; (iv) promoting the 
development of industry zones and supporting services in industry zones for SMEs, which 
could help SMEs reduce their production costs and also open opportunities for SMEs to join 
industrial clusters; (v) improving financial policies in order to facilitate the availability of and 
access to loans and equity finance for private SMEs, expanding the list of SMEs financing 
tools to include fiscal, banking, commercial credit, security market, and private financing 
sources; (vi) addressing policies to support start-up firms and young entrepreneurs in order to 
help them overcome the challenges of the first years of operation; and (vii) formulating 
policy to improve the employment generation situation of women entrepreneurs, and 
encourage informal women entrepreneurs to transfer to the formal economy. 
 
Furthermore, the government should speed up the process of implementing commitments to 
economic integration, in order to: (i) promote the process of policy reform for the 
development of SMEs; (ii) achieve a competitive and fair market for private firms, state 
firms, and foreign firms; (iii) expand export markets and accessibility to high skilled labour, 
new technology, and entrepreneurs and entrepreneurship training; and (iv) take advantage of 
financial support from developed countries or international organisations for the development 
of private SMEs. Government should build upon ASEAN integration, aimed at establishing 





The next, and final, chapter will provide the main conclusions from the findings of the thesis, 




Chapter 8: Conclusion 
8.1 Introduction 
The important role of SMEs in the economic and social development of developed and 
developing economies is increasingly recognised in the literature. A dynamic, innovative and 
efficient SME sector can provide a stable foundation for sustainable growth and 
development. In the context of ASEAN countries, SMEs have played an important role in 
economic and social development. In most ASEAN countries it is estimated that SMEs 
represent more than 99 percent of total establishments, generate between 50 and 97 percent of 
total employment, contribute from 23 to 52 percent of GDP, and contribute between 10 and 
31 percent of direct exports. Thus, the ASEAN Community emphasises the role of SMEs as 
one of the main pillars in the AEC. This pillar highlights SMEs as a key element of the 
ASEAN vision 2025. It seeks to create a resilient, inclusive, competitive, people-oriented and 
people-centred community that engenders equitable development and inclusive growth; a 
community with enhanced micro, small and medium enterprise development policies and 
cooperation to narrow the development gaps; and a community with effective business and 
stakeholder engagement, subregional development cooperation and projects, and greater 
economic opportunities that support poverty eradication.  
 
The AEC 2025 is built on five interrelated and mutually-reinforcing pillars. The five pillars 
of the AEC 2025 are: (a) A Highly Integrated and Cohesive Economy; (b) A Competitive, 
Innovative, and Dynamic ASEAN; (c) Enhanced Connectivity and Sectoral Cooperation; (d) 
A Resilient, Inclusive, People-Oriented, and People-Centred ASEAN; and (e) A Global 
ASEAN. The AEC defines a transparent strategy for the private sector, especially the 
participation of SMEs, in order to achieve inclusive development in the region. However, the 
opportunities and challenges for SMEs also have arisen from the processes of globalisation 
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and regional economic integration, especially for SMEs in the group of less developed 
countries including Cambodia, Laos, Myanmar and Vietnam (CLMV). CLMV countries, 
which have participated in ASEAN since 1995, still have a significant gap in economic 
development in comparison with the rest of ASEAN. After two decades of integration and 
transition, CLMV countries have emerged as dynamic and open economies; however, their 
GDPs per capita are still noticeably low. Due to the sizeable gap between the CLMV and 
ASEAN-6 countries in regard to economic development and motivation toward closer 
economic links, integration between these countries has been weak and ASEAN has, for 
much of its existence, lacked a strong engine for leading the economic integration process. 
Thus, reducing the gap between the two groups of countries is one of the most important 
targets of the ASEAN community. SMEs are considered to be the backbone of CLMV 
economies, and will play a vital role in reducing the development gap between these 
countries and the group of ASEAN-6. Thus, the motivation of this study has been to focus on 
the performance of SMEs in CLMV countries in order to understand the factors that 
contribute to their productivity and prepare for the readiness and competiveness of SMEs in 
these countries for economic integration.  
 
This study used data for Vietnamese non-state manufacturing SMEs as a case study for 
understanding productivity and the factors that impact on the productivity of SMEs in the 
CLMV countries. Vietnam, like the other CLMV countries, was late in joining ASEAN, in 
1995 and 1997. These countries experienced an economic transition from central planning to 
market oriented economies. The CLMV countries still lag well behind the group of ASEAN-
6 countries. However, in terms of SMEs, Vietnam not only has rich available data regarding 
private SMEs, but has also implemented a number of policies for the development of private 




Several microeconomic reforms occurred during the period of central planning in Vietnam. 
They provided the building blocks for the later more progressive economic reforms 
introduced under the banner of Doi Moi in 1986, which aimed at transforming the country to 
a market economy. High rates of growth and rapid development characterised the Doi Moi 
period. Reform under the Doi Moi process created an appreciable growth in the size of the 
private sector, excluding agriculture. These new regulations stated that Vietnam recognised 
the important role and need for the long term survival of the private sector. In this context, 
private SMEs have also played a pivotal role in accelerating the country‘s economic and 
social development. In addition, the process of openness of the Vietnamese economy since 
the 1990s, and its participation in different international and regional economic communities, 
has contributed to the improvement of private SMEs in Vietnam. Vietnam also has a number 
supporting policies for private SMEs in order to enable them to benefit from the opportunities 
of economic integration. Hence it represents a good case study for other developing transition 
countries in the process of economic integration, such as the other CLMV countries. 
 
The primary motivation of this thesis has, therefore, been to measure, compare and analyse 
the efficiency level and productivity growth of Vietnamese non-state manufacturing SMEs. 
Such an empirical analysis has not been conducted previously for Vietnamese non-state 
manufacturing SMEs. The main research objectives of this thesis have been to: (1) 
empirically estimate the efficiency level and productivity growth of SMEs during the period 
2005-2013 in various categories: by aggregate manufacturing SMEs, by firm size groups, and 
by sub-manufacturing sectors classified by the Standard International Trade Classification 
(SITC) (see Sections 6.2 and 6.3 of Chapter 6); (2) compare the technology gap of non-state 
SMEs amongst sub-manufacturing sectors, and amongst groups based on firm size; (3) 
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analyse different sources of productivity growth of non-state SMEs amongst sub-
manufacturing sectors, and amongst groups based on firm size; and (4) empirically examine 
firm characteristics (age, size, innovation activities, export status and location), 
entrepreneurs‘ characteristics (age, gender, education, and experience), and other explanatory 
variables of the business environment (financial support, industrial zone) influencing 
productivity growth and its components for Vietnamese non-state manufacturing SMEs in the 
period 2005-2013 for all manufacturing sectors, and for each of six large sub-sectors, and two 
groups based on firm size (see Section 6.6).  
 
This chapter summarises the main findings related to these questions and is structured as 
follows. Section 8.2 presents the contributions of the thesis to the literature. Section 8.3 
provides a summary of the main findings presented in previous chapters and how these 
findings address the research questions and hypotheses highlighted in Chapter 1 and Chapter 
3. Related policy implications and recommendations for governments to improve the 
efficiency and productivity of private manufacturing SMEs are also provided in this section 
in response to the research questions posed. Section 8.4 offers a description of the study‘s 
limitations as well as suggestions for further research based on these limitations and possible 
extensions of the thesis. 
 
8.2 Contribution to the literature 
This thesis has made a number of significant contributions to the study of Vietnamese non-
state manufacturing SMEs and their performance. 
 
First, this thesis is the first empirical study to apply the DEA MetaFrontier and MetaFrontier 
Malmquist to analyse the efficiency and productivity growth of Vietnamese non-state 
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manufacturing SMEs covering the period 2005-2013. The application of these approaches has 
several advantages which are relevant to the purposes of the study. First, these approaches 
allow the evaluation and comparison of the efficiency and productivity growth of different 
groups of firms which are under different group technology levels. In addition, one of the 
important advantages of this method is its ability to identify the technology gap between 
group frontiers and the MetaFrontier for the whole manufacturing industry. This approach 
also allows the measurement of different components of productivity growth, enabling the 
main sources of productivity growth of Vietnamese non-state manufacturing SMEs to be 
highlighted. 
 
Second, this thesis employs the bootstrap technique in the context of DEA, the first time that 
this has been applied in the context of Vietnamese SMEs. This gives less biased and more 
consistent estimates of efficiency and productivity indices. Consequently, the results obtained 
are more reliable.  
 
Third, the thesis is the first empirical study to identify the impact of firm characteristics, 
entrepreneur characteristics, and explanatory business environment variables on productivity 
growth and its components (efficiency change and technology change) in Vietnamese non-
state manufacturing SMEs covering different categories: by aggregate manufacturing; by firm 
size; and by sub-manufacturing sectors. 
 
Fourth, the thesis evaluates and analyses the efficiency and productivity performance of 
private SMEs in the manufacturing sector of Vietnam through an important period from 2005 




Fifth, the thesis highlights the role, significance and contribution of SMEs in Vietnam and 
other ASEAN countries. However this contribution could be made more effective, especially 
in terms of employment generation and export value.  
 
Sixth, the thesis identifies the opportunities and challenges for manufacturing SMEs with 
economic integration, and also discusses the barriers and capacity constraints which impact 
upon the efficiency and productivity performance of manufacturing SMEs. The thesis 
addresses the main pillars of the AEC which will influence the development of SMEs in this 
region, especially the impact of AEC on SMEs in CLMV countries. 
 
Seventh, the thesis considers the need to prepare for the competitive readiness of SMEs in the 
open and single market of ASEAN, in order to take advantage of the opportunities and 
overcome the challenges of economic integration. It discusses support for SMEs‘ 
participation in the increasingly integrated regional and global economies, joined to the 
regional and global product chain.  
 
Eighth, the research findings of the thesis provide guidelines for policy makers in Vietnam 
and similar developing countries, especially CLMV countries, to make related SME policies 
more effective in achieving economic growth, employment growth, export growth, 
alleviation of poverty, and regional development. 
 
Finally, the framework developed in this study and policy recommendations derived from it 
can be useful for similar developing countries, especially for the CLMV countries, which are 






8.3 Key research findings 
8.3.1 Findings in relation to the research questions 
As the focus of the thesis, a number of research questions and hypotheses were raised in 
Chapter 1. The questions and hypotheses concentrated on estimating and comparing the 
efficiency level and productivity growth of the Vietnamese private SMEs during the 2005-
2013 period. The findings obtained for each of these research questions are now summarised.  
 
1) How did Vietnamese non-state manufacturing SMEs perform in terms of efficiency 
and productivity during the period 2005-2013? 
Different approaches involving the DEA and Malmquist techniques were applied to estimate 
the efficiency and productivity indices of Vietnamese non-state manufacturing SMEs in 
aggregate and in different sub-sectors and groups based on firm size. The bootstrap technique 
was also applied to estimate the confidence intervals for the DEA and MPI results. The 
MetaFrontier DEA and the MetaFrontier Malmquist approaches were utilised to analyse the 
technology gap between group frontiers and the MetaFrontier of the manufacturing industry. 
The Kolmogorov Smirnov test and Li test were also used to test the equality of distributions 
across sub-sectors and groups based on firm size. The estimation was carried out using panel 
data of manufacturing SMEs in 2005, 2007, 2009, 2011 and 2013. 
 
The results indicated in Section 6.2.1 show that the efficiency of Vietnamese non-state 
manufacturing SMEs in aggregate was significantly low. As shown in Table 6.1, the mean 
efficiency score over the period 2005-2013 was 0.49. This means that the mean potential for 
output increasing among SMEs is about 51 percent. The bootstrapping results also give more 
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robust conclusions regarding the efficiency level. The bootstrapping results indicated that 
there are distinctions in the mean efficiency scores‘ confidence intervals between the 
consecutive periods 2005 and 2007, 2007 and 2009, and 2009 and 2011. Thus, we can 
conclude that the mean efficiency scores of Vietnamese manufacturing SMEs underwent 
significant change across these years.  
 
The bootstrapped and non-bootstrapped results of the MPI shown in Table 6.2 indicate 
regress in the productivity of Vietnamese manufacturing SMEs over the period 2005-2013. 
The decrease in productivity of SMEs in manufacturing industry is a considerable 3 percent 
every two years (equivalent to 1.73 percent annually) over the whole period 2005-2013. 
Period by period developments show slight fluctuations in productivity. In the early period 
from 2005 to 2007, the productivity growth rate decreased by 9 percent. In the next period, 
2007-2009, on the other hand, there was an improvement in productivity by 1 percent. During 
the last periods, 2009-2011 and 2011-2013, productivity decreased by 4 percent, and 1 
percent, respectively. 
 
The low efficiency level and regress in the productivity of Vietnamese non-state 
manufacturing SMEs in the period 2005-2013 could reflect the influence of the impact of the 
global financial crisis (2007-2009) on firm performance in Vietnam. 
 
2) What are the main sources of productivity growth of Vietnamese non-state 
manufacturing SMEs in the period 2005-2013? 
The decomposition of the MPI shown in Table 6.2 indicates that the decrease in productivity 
in the period 2005-2013 was mainly led by a decline of technology by 15 percent, while 
efficiency increased by 14 percent. As discussed in Sub-section 6.2.1, the efficiency level of 
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SMEs in the manufacturing industry for the study period was very low. However, the 
efficiency level increased significantly over the period 2005-2013, especially in the last two 
periods, 2009-2011 and 2011-2013. This could be because it started from a low base as 
shown by the results for the efficiency level discussed in Sub-section 6.2.1. While the 
increase in efficiency was a part of productivity growth, the rate of technology change 
showed a significant decrease. The financial difficulties experienced during and after the 
financial crisis of 2007-2008 could have hindered the development of technology, as well as 
investments for technology and innovation in Vietnamese manufacturing SMEs. 
 
A further decomposition by applying the MetaFrontier Malmquist framework presented in 
Sub-section 6.5.2 identifies further sources of productivity. This framework allows for the 
calculation and analysis of productivity growth for firms under different technologies of sub-
manufacturing sectors and different groups of firms. Thus, the results will be summarised in 
the next sub-section for the summary findings in relation to the sub-questions.  
 
3) What are the determinants of productivity growth and its components for 
Vietnamese non-state manufacturing SMEs? 
This research question sought to identify the impact of different factors on productivity 
growth and its components. This is useful for improving the productivity and efficiency of 
Vietnamese non-state manufacturing SMEs in aggregate, for individual sub-sectors and for 
different groups of SMEs. This study developed econometric models using productivity 
indices as dependent variables and a number of explanatory variables relating to firm 




The results presented in Tables 6.17, 6.18, and 6.19 and discussed in Section 6.6 for the 
aggregate manufacturing sector, for manufacturing sub-sectors, and for the two groups of 
micro and small firms, indicate that explanatory variables influence productivity growth and 
its components to varying degrees. A number of variables show a significant relationship 
with productivity growth and its components.  
 
Results for the aggregate manufacturing sector show that manufacturing SMEs which export, 
innovate and are located in industry zones have higher rates of productivity growth than those 
without these characteristics. Exporting and innovation, in particular, have a positive impact 
on the technology change components. This study explains the positive impact of exporting 
on productivity growth by means of the ―self-selection‖ hypothesis and the ―learning by 
exporting‖ hypothesis. That is, only highly productive firms will self-select into the export 
market, and exporters will have higher productivity based on: the adoption of international 
practices into the production and distribution of their products; the ability to receive feedback 
from stakeholders; technology and skilled labour transfer from foreign partners; and the 
domain of knowledge brought into the business. Innovation activities play an important role 
in the improvement of firm productivity; especially in the context of globalisation, 
technology changes have rapidly shortened product life cycles. Constant innovation is 
required. Thus, SMEs need to build their networks to acquire new knowledge and find 
missing innovation resources. The result for the industry zone variable is explained by 
opportunities to join a cluster and receive access to information and knowledge, government 
incentives, better infrastructure and skilled labour in the area of industry zones.  
 
Financial support from the government and state banks was expected to have a significant 
and positive influence on productivity growth. However, the empirical results indicate that 
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this factor does not impact on productivity growth and its components for aggregate 
manufacturing SMEs in the sample. In addition, firm age and an entrepreneur‘s gender also 
have a significant impact on productivity growth. The negative coefficients for these 
variables means that younger firms have a higher rate of productivity growth than older 
firms, and SMEs with female entrepreneurs have a lower rate of productivity growth than 
SMEs with male entrepreneurs in the overall manufacturing industry. The negative impact of 
these variables could be explained by the low base of young firms, and higher levels of 
motivation in early starting firms than in older firms, and by the fact that gender 
discrimination continues to be an issue in that female entrepreneurs in SMEs have to combine 
work and family life; they also face other issues, such as time and mobility, access to 
resources, markets and social networks, and the willingness of SME owners to take risks. 
 
4) How can the productivity performance of Vietnamese non-state manufacturing SMEs 
be improved? 
From the empirical results reported in Chapter 6, this study has addressed the fourth main 
research question by suggesting policy implications in Chapter 7. Some overall 
recommendations were made that should be applied to all SMEs in the manufacturing sector 
based on the analysis of the empirical results of the aggregate manufacturing sector, 
including: (i) encouraging formalisation of firms by changing the business registration 
process, and reducing business conditions caused by bureaucratic measures, so that informal 
firms have the motivation to become formal firms; (ii) encouraging innovation activities 
among SMEs by increasing their ability to access financial and human resources, and 
increasing support for research and testing laboratories, so that private SMEs can overcome 
their financial limitations for investment in innovation; (iii) providing support for SMEs to 
engage in direct export activities in the form of support for technological innovation, support 
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for finding export markets, and the reduction of legal procedures for exporting, in order that 
SMEs can access export markets; (iv) promoting the development of industry zones and 
supporting services in industry zones for SMEs, which could help them reduce their 
production costs and also open opportunities for SMEs to join industrial clusters, which could 
link domestic SMEs into the supply chain of MNEs, and help them access information as 
well as skilled workers; (v) improving financial policies in order to facilitate the availability 
of and access to loans and equity finance for private SMEs, particularly medium and long-
term financial resources, by expanding the list of SME financing tools to include banking, 
commercial credit, security market, private financing sources, and venture capital markets, 
particularly for firm start-ups in high tech sectors; (vi) implementing policies to support start-
up firms and young entrepreneurs in order to help them overcome the challenges of the first 
years of operation, such as a ―business angels‖ program where skilled and possibly retired 
entrepreneurs devote their time to mentor new entrepreneurs; and (vii) formulating policies to 
improve the employment generation situation of women entrepreneurs and encourage 
informal women entrepreneurs to transfer to the formal economy. Furthermore, the 
government should speed up the process of implementing commitments to economic 
integration, in order to: (i) promote the process of policy reform for the development of 
SMEs; (ii) achieve a competitive and fair market for private firms, state firms, and foreign 
firms by improving the current competition policy; (iii) expand export markets and 
accessibility to highly skilled labour and new technology; (iv) take advantage of financial 
support from developed countries or international organisations for the development of 
private SMEs; and (v) participate in production networks as a critical opportunity created 
after the main objectives of the AEC as a single production base and market for all the 





In addition, some specific recommendations should be applied to sub-sectors and groups of 
firms based on size arising from the empirical results. A summary of these recommendations 
will be presented in the next sub-section addressing sub-research questions. 
 
8.3.2 Findings for sub-research questions and the research hypotheses 
In addition to the analysis of Vietnamese non-state SMEs in the period 2005-2013, a number 
of sub-research questions and hypotheses were identified and discussed in Chapters 6 and 7. 
Conclusions for each of these sub-research questions and hypotheses are summarised below 
and a summary of the major findings and conclusions related to each of the research 
questions and sub-research questions is presented in Table 8.1 below. 
 
Table 8.1: Summary of sub-research questions and findings 
 




Findings and conclusions 
How did Vietnamese non-state 
manufacturing SMEs perform in 
terms of efficiency and productivity 




• The mean efficiency score over the 
period 2005-2013 was 0.49. 
•Productivity decreased 
considerably 3% every two years 
(equivalent to 1.73% annually). 
What are the main sources of 
productivity growth of Vietnamese 
non-state manufacturing SMEs in 




• The decrease in productivity in the 
period 2005-2013 was mainly led by 
a decline in technology by 15%. The 
efficiency level was significantly 
low; however, it increased by 14%. 
What are the determinants of 
productivity growth and its 
components for Vietnamese non-
state manufacturing SMEs? 
Section 6.6 
Table 6.17, 
6.18, and 6.19 
 
• Exporting, innovation and location 
in industry zones had a significant 
positive impact on productivity. 
Firm age, firm size, and 
entrepreneur‘s age and gender also 
had a significant impact on 
productivity. However, financial 
support from the government does 
not impact on productivity.  
How can the productivity 
performance of Vietnamese non-
Section 7.2, 
7.3, and 7.4 
• A number of measures need to be 
considered, including: encouraging 
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Findings and conclusions 
state manufacturing SMEs be 
improved? 
formalisation; innovation; providing 
support for SMEs to engage in 
direct and indirect exporting; 
promoting the development of 
industry zones and supporting 
services in industry zones; 
improving financial policies; 
addressing policies to support start-
up firms and young entrepreneurs.  
How do SMEs in different sub-
manufacturing sectors and different 
firm size groups perform in terms of 
their efficiency level? 
Section 6.3, 
6.4 and 6.5 
 
Table 6.3 to 
6.16 
• The within-group efficiency of 
SMEs in different sub-sectors 
ranges from 64% to 100%. 
However, the mean and aggregate 
efficiency scores estimated from the 
manufacturing frontier range from 
46% to 51%. The technology gap 
ratio (TGR) across groups is 
considerable.  
How do SMEs in different sub-
manufacturing sectors and different 
firm size groups perform in terms of 
productivity growth? 
Section 6.3, 
6.4 and 6.5 
 
Table 6.3 to 
6.16 
•There is a sizeable difference in the 
outcomes for the productivity 
growth components, technology 
change and efficiency change, 
amongst the sub-sectors and groups 
of firms. 
How do different components 
contribute to the productivity growth 
of SMEs in different sub-
manufacturing sectors and different 
firm size groups? 
Section 6.3.1, 
6.4.1 and 6.5.2 
Table 6.6, 
6.11, 6.15, and 
6.15 
• All of the sub-sectors show a 
decrease in technology change, and 
an increase in efficiency change. 
The results of the MetaFrontier 
Malmquist framework also show 
most sub-sectors increased their 
within-group efficiency; however, 
there are some sub-sectors which 
increased their within-group 
technology change.  
How does the initial efficiency level 
impact on productivity growth? 
Section 6.6.1 
Table 6.17, 
6.18, and 6.19 
• Firms with a higher initial 
efficiency level attain a larger 
increase in their MPI. 
How do different firm 
characteristics, such as firm age, 
firm size, firm ownership, exporting 
and innovation status influence 
productivity growth and its 
components of manufacturing 
SMEs, and SMEs in different sub-




6.18, and 6.19 
• In the whole of the manufacturing 
sector, firm age was found to 
negatively impact on the 
productivity of manufacturing 
SMEs. Firm size, innovation, and 
exporting were found to positively 
impact on productivity growth and 
the technology change component. 
However, firm ownership only 
shows significant impact in the sub-
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Findings and conclusions 
sector of food products and 
beverages. 
How do different entrepreneur 
characteristics, such as age, gender, 
education and experience, impact on 
productivity growth and its 
components of manufacturing 
SMEs, and SMEs in different sub-




6.18, and 6.19 
• In the whole of the manufacturing 
sector, SMEs with female 
entrepreneurs have a lower rate of 
productivity growth and 
technological change than SMEs 
with male entrepreneurs. 
Entrepreneur age is found to impact 
on productivity growth in different 
ways across sub-sectors. 
How do different business 
environments, such as financial 
support, regions (North and South 
Vietnam), and location in industrial 
zones impact on productivity growth 
and its components for 
manufacturing SMEs, and SMEs in 





6.18, and 6.19 
• In the whole of the manufacturing 
sector, financial support from the 
government and state banks and 
regions (North and South Vietnam) 
do not impact on productivity 
growth.  
• However, SMEs in the Wood and 
wood products sub-sector located in 
the south have a higher rate of 
productivity than those located in 
the north. 
• Location in an industrial zone was 
found to have a significant positive 
impact on the productivity of 
manufacturing SMEs. 
How can Vietnamese non-state 
manufacturing SMEs improve their 
productivity and competitiveness? 
Chapter 7 • There are a number of suggestions 
to improve the productivity of 
SMEs, including: becoming formal 
enterprises, joining clusters by sub-
contracting; approaching different 
sources of finance and funding 
resources. 
How can government policies 
contribute to the productivity 
improvement of Vietnamese non-
state manufacturing SMEs? 
Chapter 7 • Government policies for 
manufacturing SMEs should be 
better focused and designed for 
specific sub-sectors, and different 
groups of SMEs.  
• A number of policies need to be 
considered, such as: reducing the 
number of business conditions 
caused by bureaucratic measures, 
supporting SMEs to join and expand 
their export markets, planning to 
place small satellite industrial zones, 
and improved financial support 
from government and the state bank.  
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Findings and conclusions 
• The business environment also 
needs to be improved by: improving 
the current Competition Law, and 
speeding up the process of 
implementing economic integration 
commitments. 
 
1) How do SMEs in different sub-manufacturing sectors and different firm size groups 
perform in terms of their efficiency level? 
Results for the efficiency and productivity growth of SMEs in different sub-sectors and 
groups of micro and small firms, estimated from groups at the frontier of the entire 
manufacturing sector, were presented in Tables 6.3 and 6.4. The aim of this comparison is to 
understand the diverse production efficiencies of SMEs across sub-sectors estimated from the 
production frontier of the manufacturing sector under the assumption that all sub-sectors 
apply the same technology level. The results show that the mean and aggregate efficiency 
scores of manufacturing SMEs in different sub-sectors range from 46 to 51 percent. By 
applying the Kolmogorov-Smirnov test and Li‘s test (Li 1996), the study tested for the 
equality distribution of efficiency scores of SMEs amongst sub-sectors under the frontier for 
the entire sample of manufacturing SMEs. The results showed that there is no evidence of a 
difference in the distribution of efficiency levels in most of the sub-sectors in comparison 
with the rest of the samples for the manufacturing industry. Despite the heterogeneity of 
SMEs, the comparison under the assumption of the same technology level of the 
manufacturing sector shows that there is not much difference in the mean, aggregate, and 
distribution of efficiency scores of SMEs across sub-sectors.  
 
Due to that fact that SMEs in different sectors operate under different production 
technologies (Burki 1996; Battese et al. 2004), a direct comparison of the productivity of 
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firms that operate under a given production technology with that of firms operating under 
different technologies could result in bias (Oh & Lee 2010). This study applied the DEA 
MetaFrontier approach to evaluate and compare the efficiency of SMEs in different sub-
sectors which are assumed to have different production abilities, or different technology 
levels, to those in other groups. The DEA MetaFrontier approach provided results for the 
MetaFrontier efficiency scores obtained from the MetaFrontier for the manufacturing 
industry, the within-group efficiency scores (or cluster efficiency scores) obtained from the 
group frontier, and the value of the technology gap ratio.  
 
The results of within-group efficiency showed noticeable diversity amongst sub-
manufacturing sectors (Table 6.13). The within-group efficiency of SMEs in different sub-
sectors ranged from 64 to 100 percent. Some sub-sectors have high and full efficiency, such 
as Motor vehicles (ISIC-34), Other transport equipment (ISIC-35), Basic metals (ISIC-27), 
and Tanning and dressing leather (ISIC-19), in comparison with firms in other sub-sectors. 
However, their efficiency scores obtained from the MetaFrontier in comparison with all 
SMEs in the manufacturing industry is considerably low. Firms in these sub-sectors with full 
within-group efficiency, but low efficiency in comparison with the MetaFrontier, need to 
upgrade technology and innovation to shift their best practice frontier closer to the 
MetaFrontier. 
 
Rao et al. (2003) identify the technology gap ratio (TGR) across groups of firms by 
estimating the ratio of the MetaFrontier efficiency value and the cluster self-reference 
efficiency value. The larger the value of a firm‘s TGR, the closer it is located to the 
MetaFrontier. Firms with a TGR=1 are located on the MetaFrontier and appear to take the 
lead in inventing high technologies (O‘Donnell et al. 2008). This study also measures and 
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analyses the TGR across sub-sectors and groups based on firm size. The results are presented 
in Tables 6.13 and 6.14 for sub-sectors and groups of firm size, respectively. The results 
show that, on average, during the period 2005-2013, the Food products and beverages (ISIC-
15), Fabricated metal products (ISIC-28), and Non-metallic mineral products (ISIC-26) sub-
sectors have the highest TGR: 0.9, 0.73, and 0.69, respectively. This implies that these sub-
sectors are closest to the MetaFrontier for the entire manufacturing industry. The Motor 
vehicles (ISIC-34), Tanning and dressing leather (ISIC-19), and Basic metals (ISIC-27) sub-
sectors have the lowest TGRs – 0.46, 0.52, and 0.54 – which means that these sub-sectors lag 
behind and are further away from the MetaFrontier. Results of the TGR for groups of micro 
and small firms in Table 6.14 show a higher TGR value for small firms, meaning that the 
small firms group performs better in terms of inventing new technologies in comparison with 
the micro firms group. 
 
A comparison of the results for the mean and aggregate efficiency scores reveals noticeably 
different results. The mean efficiency scores give equal importance to all firms, while the 
aggregate efficiency scores are calculated by taking into consideration the relative 
contribution of individual firms based on their output size in each sub-sector. This confirms 
the influence of output size on a group‘s efficiency. Over the period 2005-2013, the aggregate 
efficiency results are higher than the mean values in most sub-sectors. This implies that firms 
with larger output have higher efficiency levels. In other words, this indicates the importance 
of economies of scope and scale in those sub-sectors. However, the Motor vehicles (ISIC-34) 
and Other transport equipment (ISIC-35) sub-sectors have aggregate efficiency results lower 
than the mean values, indicating that, in these sub-sectors, firms with larger output size have 




2) How do SMEs in different sub-manufacturing sectors and different firm size groups 
perform in terms of productivity growth? 
The results of productivity growth and its components, estimated by the Malmquist and 
bootstrapping Malmquist approaches for all sub-sectors and firm size groups, were presented 
in Tables 6.6 and Table 6.11. There is a sizeable difference in the outcomes for the 
productivity growth components, technology change and efficiency change, amongst the sub-
sectors and groups of firms. While most sub-sectors experienced a regress in their 
productivity over the period 2005-2013 by between 1 and 10 percent every two years, the 
Basic metals (ISIC-27), Tanning and dressing leather (ISIC-19), and Publishing (ISIC-22) 
sub-sectors increased their productivity by 1 percent every two years. These sub-sectors had 
notably high rates of efficiency change by more than 18 percent every two years. A 
comparison between the two firm-size groups indicated that, over the period 2005-2013, the 
productivity of small firms decreased by 4 percent every two years, while that of micro firms 
decreased by 2 percent. As discussed in Chapters 6 and 7, due to the influence of the financial 
crisis of 2007-2008, the productivity of manufacturing SMEs in general decreased over the 
period. However, the micro firms may have been less affected by the crisis than small firms.  
 
3) How do different components contribute to the productivity growth of SMEs in 
different sub-manufacturing sectors and different firm size groups? 
There is a sizeable difference in the outcomes for the productivity growth components, 
technology change and efficiency change, amongst the sub-sectors. However, all of the sub-
sectors show a decrease in technology change, and an increase in efficiency change. The rate 
of technology change fluctuated widely from (-) 25 to (-) 11 percent, and the rate of 




The further components of productivity are identified by applying the MetaFrontier 
Malmquist framework. This approach gives further sources of productivity, including within-
group technical change (the innovation effect), within-group efficiency change (the catching-
up effect), pure technical catch-up (PTCU) and frontier catch-up (FCU), in order to account 
for the catch-up effect (the technology leading effect). The results of the MetaFrontier 
Malmquist approach for sub-sectors and firm size groups were presented in Table 6.15 and 
Table 6.16. The results indicated the different contributions of these components to the 
productivity growth of manufacturing SMEs across sub-sectors, and firm size groups. For 
example, the increase in within-group technology change contributed to the increase in 
productivity in the Tanning and dressing leather (ISIC-19) and Basic metals (ISIC-27) sub-
sectors, while most of the sub-sectors experienced a low and constant rate of within-group 
technology change. In addition, while most sub-sectors increased their within-group 
efficiency, even if at a low rate, the within-group efficiency of the Wearing apparel (ISIC-
18), and Chemical products (ISIC-24) sub-sectors decreased significantly, which is the main 
cause of the decline of productivity in these sub-sectors.  
 
The results for frontier catch-up (FCU) capture the velocity of change of the MetaFrontier 
relative to that of the group frontier. Thus, an FCU value higher than unity indicates that the 
shift of the group frontier is faster than that of the MetaFrontier. The combination of within-
group TC and FCU could explain the direction and velocity of the change of the technology 
frontier. The results show that the Motor vehicles (ISIC-34), Chemical products (ISIC-24), 
and Tanning and dressing leather (ISIC-19) sub-sectors have high absolute values of FCU at 
(-) 15 percent, (-) 9 percent, and (-) 8 percent, respectively. In addition, the within-group TC 
of these sub-sectors is higher than unity, which implies that the upward shifts of the group 




4) How does the initial efficiency level impact on productivity growth? 
The initial efficiency level is found to be significantly related to productivity growth and its 
components (presented in Sub-section 6.6.1). The results indicated that those firms with a 
higher initial efficiency level attain a larger increase in their MPI. In most of the sub-sectors, 
the frontier shift (TC) decomposition is higher for firms with a lower initial efficiency level. 
This implies that firms with a lower initial efficiency level try harder to improve their 
technology or innovation. However, the initial efficiency level has a positive coefficient with 
the EC index. This implies that firms with a greater initial efficiency level have a tendency to 
experience a larger improvement. 
 
5) How do different firm characteristics, such as firm age, firm size, firm ownership, 
exporting and innovation status influence productivity growth and its components of 
manufacturing SMEs, and SMEs in different sub-sectors and in other categories? 
Firm age was found to negatively impact on the productivity of manufacturing SMEs. This 
indicates that younger firms have a higher rate of productivity growth than older firms, due to 
the fact that younger firms have to catch up in order to be competitive. Thus, it is to be 
expected that the productivity growth rate of younger firms is higher than the growth rate of 
existing firms‘ productivity. In addition, there is a negatively correlated relationship between 
the productivity growth rate and firm age in the early stages of a firm‘s life, because of the 
innovation and learning process. 
 
Firm size was found to positively impact on productivity growth and the technology change 
component (discussed in Sub-section 6.6.3). Larger firms can benefit from economies of 
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scale and the ability, in terms of financial and labour resources, to support innovation in order 
to quickly increase productivity, and especially to move their technology level forward.  
 
A comparison between household ownership and other ownership types (discussed in Sub-
section 6.6.4) showed that household enterprises have a lower rate of productivity growth 
than other types of ownership in the sub-sector of food products and beverages. Household 
enterprises are individual business establishments that do not satisfy the conditions stated in 
the Law on Enterprises of Viet Nam. These are informal enterprises. Thus, they have more 
disadvantages in term of access to public facilities, financial resources, sub-contracting, or 
highly skilled labour. Thus, household enterprises lack the resources to increase their 
productivity. However, the empirical results also show that there is an unanticipated positive 
and significant association between the household ownership variable and EC for the entire 
manufacturing industry and for the small firms group. This could be due to small household 
firms‘ ability to be more flexible, and to more efficiently utilise available resources in the 
family to conduct business.  
 
In terms of innovation, the results show that innovation activities, including product 
innovation and process innovation, are found to contribute significantly to the improvement 
of productivity.  
 
Export activities are found to have a positive impact on the productivity growth and 
technology change of manufacturing SMEs. SME exporters will have more opportunities to 
improve their productivity than non-exporter SMEs based on: the adoption of international 
practices in the production and distribution of their products; the ability to receive feedback 
from stakeholders; technology and skilled labour transfer from foreign partners; and the 
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domain of knowledge brought into the business. In addition, due to the high standards 
required by export markets, exporters have a motivation to invest in technology and product 
quality so as to compete more effectively in foreign markets. 
 
6) How do different entrepreneur characteristics, such as age, gender, education and 
experience, impact on productivity growth and its components of manufacturing SMEs, 
and SMEs in different sub-sectors and in other categories? 
Entrepreneur gender is found to have a significant impact on the productivity growth of 
manufacturing SMEs. The empirical results indicate that SMEs with female entrepreneurs 
have a lower rate of productivity growth and technological change than SMEs with male 
entrepreneurs in the overall manufacturing industry. Female entrepreneurs are still 
constrained by gender discrimination, stereotypes and norms in the business and social 
environment in which they operate. However, SMEs with female entrepreneurs have higher 
productivity growth in the Fabricated metal products (ISIC-28) sub-sector, and for the group 
consisting of micro firms. This could be because family labour tends to be used in household 
enterprises and female entrepreneurs, in this case, could combine work and family life better 
than males. 
 
Entrepreneur age is found to have an insignificant impact on the overall productivity of the 
manufacturing sector. However, it is found to impact on productivity growth in different 
ways across sub-sectors. Older entrepreneurs have a higher rate of productivity growth than 
firms with younger entrepreneurs in the Food products and beverages (ISIC-15) sub-sector, 
while younger entrepreneurs in the Textiles (ISIC-17) sub-sector have a higher rate of 
efficiency change than firms with older entrepreneurs. The reasons could be that young 
entrepreneurs may have needed to learn new skills and adapt to the challenges during the 
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period of the financial crisis 2007-2009. However, young entrepreneurs may have more 
motivation and ability to approach new technology or new markets, especially export 
markets, for the Textiles (ISIC-17) sub-sector. 
 
Similar to the result for entrepreneur age, the experience of an entrepreneur in terms of 
ownership/management of previous enterprises is found to have an insignificant impact on 
the overall productivity of the manufacturing sector in general. However, it is found to have a 
positive impact on the productivity growth of the micro firms group.  
 
7) How do different business environments, such as financial support, regions (North 
and South Vietnam), and location in industrial zones impact on productivity growth 
and its components for manufacturing SMEs, and SMEs in different sub-sectors and in 
other categories?  
Access to financial support is an important resource for the development of SMEs, due to the 
fact that, as discussed in Chapter 3 and Chapter 5, they are faced with a lack of financial 
resources for innovations and expansion of their market. However, the empirical results for 
the variable capturing financial support from the government and state banks show that it is 
insignificant. There are some reasons for this result. First, government support programs may 
be ineffective because they are poorly targeted, or SMEs have to pay a high cost to access the 
support programs. In addition, government financial assistance could simply be propping up 
inefficient and lower productivity SMEs as part of supporting policies in and after the 
economic crisis.  
 
Although firm location in the north or the south could be expected to result in a significant 
impact on productivity growth based on historical differences, the empirical result showed an 
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insignificant impact on the whole manufacturing SMEs sample. A significant and positive 
impact of this variable for the Wood and wood products (ISIC-20) sub-sector showed that 
SMEs in this sub-sector, mainly located in the south, have a higher rate of productivity 
growth than northern firms. This could be related to the wood material areas which are 
mainly in the central and southern areas. The wood material also depends on importation of 
resources from Laos and Cambodia via borders in the central and southern areas.  
 
Location in an industrial zone was found to have a significant positive impact on the 
productivity of manufacturing SMEs. Firms operating in industrial zones may have many 
opportunities to join clusters and receive access to information and knowledge, government 
incentives, better infrastructure and skilled labour. However, the high cost of industrial zones, 
as well as other legal constraints such as environmental protections, could present barriers for 
the participation of many SMEs. 
 
8) How can Vietnamese non-state manufacturing SMEs improve their productivity and 
competitiveness? 
From the empirical results presented in Chapter 6, this study has suggested a number of 
recommendations for firms and government. The findings from this study highlight a number 
of recommendations for Vietnamese non-state manufacturing SMEs with the aim of 
improving their productivity.  
 
Young firms, micro firms, informally registered enterprises, firms outside industry zones and 
non-exporter firms need to undertake a number of measures to improve their productivity and 
efficiency in order to become more competitive in the rapidly changing and increasingly 
integrated economy in ASEAN. First, becoming formal enterprises will open opportunities 
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for SMEs to access formal credit and financial support, as well as opening their markets by 
joining sub-contracting and exporting. Second, they can improve their technology and human 
capital and invest in other innovation activities to reduce their technology gap and improve 
their efficiency and productivity. Third, joining clusters by sub-contracting could help SMEs 
improve their productivity by enabling the transfer of new technology as well as support from 
economic partners. In addition, SMEs would have more opportunities to join production 
networks and contribute to both direct and indirect exporting. Finally, SMEs should actively 
find different sources of finance and funding resources to support their innovation activities, 
and then find new market opportunities both domestically and internationally. 
 
9) How can government policies contribute to the productivity improvement of 
Vietnamese non-state manufacturing SMEs? 
Government policies for manufacturing SMEs should be better focused and designed for 
specific sub-sectors, and different groups of SMEs. Chapter 7 discussed a number of policy 
recommendations for the government to improve the productivity and competitiveness of 
private manufacturing SMEs. First, policy needs to encourage the formalisation of firms by 
reducing the number of business conditions caused by bureaucratic measures. Second, the 
government should consider policy to encourage the innovation activities of private SMEs, 
such as developing more shared research and testing laboratories, providing innovation funds, 
and promoting capacity development programs and vocational education and training. Third, 
a number of policies need to be considered to support private manufacturing SMEs to join 
and expand their export markets, such as reducing legal procedures for exporting, providing 
support for technological innovation to help SMEs meet the high standards of export markets, 
improving IT infrastructure to encourage SMEs to perform cross-border e-commerce, and 
providing market information by developing export information portals and international 
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trade fairs for SMEs. Third, the government should plan to place small satellite industrial 
zones close to the larger industry zones and export processing zones in order to encourage the 
link between SMEs and larger and foreign firms in these areas. Fourth, financial policies need 
to improve in order to facilitate the availability of and access to loans and equity finance for 
private SMEs, particularly from medium and long-term financial sources. In addition, the 
current financial support from government and state bank needs to be improved with reduced 
legal procedures so that SMEs can access these types of financial resources.  
 
Furthermore, the government needs to undertake a number of measures to improve the 
business environment. First, the transitional economy of Vietnam needs to continue to be 
reformed, as does the regulatory framework for the development of private SMEs and 
entrepreneurs, by improving the current Competition Law as the starting point. Second, the 
government should speed up the process of implementing economic integration 
commitments, which not only help SMEs expand their export markets and transfer new 
technology, but also promote the process of policy reform for the development of SMEs. 
Finally, the role of local government in the implementation of policies to support the 
development of private SMEs needs to be enhanced. Local government should also establish 
technological innovation service centres, management consulting centres, market information 
consulting centres, industrial zones, and science parks which could be valuable for SMEs. 
 
8.4 Implications for other CLMV countries  
As introduced in Chapters 1 and 2 the CLMV countries are similar to Vietnam in terms of 
having an underdeveloped economic base, experiencing an economic transition process from 
centrally planned economies to market-oriented economies, engaging in a gradual  opening 
and integration into global and region economies, and having an overall low level of 
305 
 
development. They are in a group of less-developed countries which will require 
development assistance from the ASEAN-6 in order to reduce the development gap among 
ASEAN members. SMEs are considered as principal contributors to the process of reducing 
the CLMV development gap; they are also given considerable emphasis for attaining a 
successful AEC.  
 
In addition to the SME policies for the  CLMV countries already emphasised in the  AEC 
Blueprint
33
, a number of additional recommendations should be also considered for these  
countries based on the findings and discussions in this thesis for the specific case of Vietnam, 
including: First, SME data for the CLM countries, equivalent to that for Vietnam, is needed 
in order to provide a comprehensive picture of the character, development, changes, obstacles 
and problems facing SMEs in these countries. Second, the governments of the CLMV 
countries need to further strengthen their domestic capacity by undertaking comprehensive 
structural reforms such as improving the education system, improving the quality of labour, 
establishing vocational training, accelerating infrastructure development, and creating a better 
investment and business climate. Third, the CLMV countries should continue improving their 
business environment starting with an upgrading of their enterprise and competition laws, 
which will create a more equitable and transparent business environment for the private SME 
sector. Fourth, CLMV countries need to more deeply integrate into international 
organizations and take advantage of the assistance of these organizations during the early 
stage of economic integration, especially in terms of supporting the development of private 
SMEs.  Such as, as part of the AEC, the Initiative for ASEAN Integration (IAI) and 
Narrowing the Development Gap (NDG) adopted by ASEAN leaders at the 28th ASEAN 
Summit in September 2016 aimed assisting CLMV countries to meet ASEAN targets. The 
                                                 
33
 see SME development Section in the AEC Blueprint in ASEAN (2008) 
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CLMV authorities should benefit from these resources to accelerate the development of 
private SMEs. 
 
However, due to differences in terms of economic scale, structure of their economies, and 
geographical location, some specific policy recommendations should be applied individually 
for particular countries, including: (i) Laos has a small domestic market of 6 million people. 
It is considered as the least developed among the CLMV. In addition, it is a land-locked 
country with inadequate infrastructure that has created high transportation costs that leads to 
high priced goods. It is difficult to develop large-scale manufacturing capabilities. Thus, 
taking advantage of economic integration through selected manufacturing production 
networking or joining into regional supply chains is more important for Lao small scale 
manufacturing SMEs. As a land-bridge country that connects China‘s bordering southern 
provinces with Thailand, Vietnam, and Cambodia, Lao manufacturing SMEs could have 
more opportunities to participate in regional supply chains. However, one main issue for Lao 
SMEs is low skilled labour and managers. Thus, providing formal training for entrepreneurs 
and labour for SMEs needs to be highlighted for the case of Laos. (ii) Cambodia joined the 
WTO earlier than other CLMV countries. They have also provided different policies to 
encourage the private sector and their SME development framework is different. However, a 
recent report on Cambodian SMEs shows that the main issues for SMEs in this country are 
the lack of access to finance, and a large number of informal enterprises (JICA 2015). Thus, 
the authorities should implement measures to encourage and provide financial support, and 
improve the efficiency of existing finance support. This was also discussed in Section 7.2.1 
and 7.2.6 for Vietnam and should be emphasized for the case of Cambodia. (iii) Myanmar‘s 
economic transition and market opening occurred later than that of the other CLMV 
countries. This country still lacks clear guidelines and policies for development of the private 
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sector. However, Myanmar has the potential to benefit from the AEC as it is strategically 
located between the rapidly rising economic powers of India, China, and Thailand. In 
addition, it has diversified and enormous natural resource endowments, cheap and available 
hydroelectric power, a large workforce of 22 million (ASEAN Statistical Yearbook 2018). 
Myanmar has good administrative traditions arising from the period of British rule. These 
advantages can attract FDI into Myanmar, not only from their powerful economic neighbours 
but also from others in the region. This could improve local SME productivity through spill-
over impacts and from joining regional supply chains. The measures to encourage domestic 
SMEs to participate in production networks as discussed in Section 7.2.4 and 7.2.5 also need 
to be considered for the case of Myanmar. 
 
8.5 Limitations and areas for future research  
Despite the theoretical and empirical merits of this study, a number of limitations need to be 
identified that will form the basis of ongoing research in this area. 
 
First, the panel data used to estimate the dynamics of productivity over time did not consider 
the case of entering and exiting firms, or the movement among different types of ownership, 
especially from informal firms to formal firms. Further research could explore the link 
between efficiency and productivity and the reasons why firms exited the market, or the 
movement among various types of ownership and the impact of this on productivity. In 
Vietnam‘s rapidly changing transition economy this is an important issue for future 
developments in SME productivity. It is also an important issue for policy makers seeking to 
maintain the productivity momentum in the economy from the growth of the private sector 




Second, the study conducted a comparison amongst sub-manufacturing sectors. However, the 
details of the characteristics of each sub-sector have not been completely discussed in order 
to provide the reason why some sub-sectors have attained a higher performance than others. 
Thus, a case study of a specific sub-sector should be analysed in order to enrich the 
understanding and knowledge of the efficiency and productivity of SMEs in particular 
sectors.  
 
Third, this thesis utilised data for SMEs obtained from an extensive series of surveys 
conducted in Vietnam in 2005, 2007, 2009, 2011 and 2013 by the Central Institute for 
Economic Management (CIEM) in the Ministry of Planning and Investment, the Department 
of Economics at the University of Copenhagen, the Royal Embassy of Denmark in Vietnam, 
and the Institute of Labour Science and Social Affairs (ILSSA) in the Ministry of Labour, 
Invalids and Social Affairs (MOLISA). This data set contains rich information about SMEs 
and their business environment. Due to the inevitable limits of a thesis, this thesis only 
considered a number of factors that are likely to have most impacted on firm performance. 
Further study could benefit from the richness of information of this data set to analyse other 
factors which contribute to the productivity growth of SMEs.  
 
Fourth, Vietnam has had some good experiences with development of the private sector, and 
can be used as a case study for the other less developed CLM countries that do not have 
available data for their SMEs. Vietnam also may serve as a good ―bridge‖ for a better mutual 
understanding and cooperation between the CLMV and ASEAN-6, as discussed in Chapters 
1 and 2. However, a further study that employs a full data set ASEAN country SMEs would 
give a better understanding of the impact of economic integration on them. The lessons from 
more advanced ASEAN member countries, such as Singapore and Malaysia, in terms of 
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